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FOREWORD

The Instrumentation Research Laboratory was assigned a LINC
computer August 9, 1963 as a participant in the LINC Evaluation
Program under the sponsorship of the NIH, NASA and U.S. Air Force.
We found LINC to be an extremely valuable adjunct to laboratory
instrumentation. However, our environment may differ from that of
most LINC users in the unprediétable variety of applications and
we found a large proportion of our effort going into the program-
ming of the computer and into linking subroutines with one another.
This justified the effort described herein to provide an operating
system with some higher level language capability. Part of this
operating system is ""BLINK''-an algorithmic compiler which is run,
not on LINC,but on an IBM-T0O90. However, other aspects of the
system are already self-contained in the LINC and may therefore be
helpful to LINC users even without ready access to the larger com-
puter. BLINK may also be a vehicle for writing other augmentations
of the LINC operating system, just as Mr. Moore has used it to gen-
erate the facilities described here. Alternatively, some of our
colleagues may now be stimulated to write a LINC-code-generator
(analogous to BLINK) in a more generally available language 1ike
FORTRAN, which would widen the range of background machines to sup-
port programming efforts for running on a LINC embedded, as it was
designed to be, in a laboratory environment.

This system can be made even more effective by direct wire
communication between the LINC and the central computer. Pending
the installation of comprehensive time-sharing, the job priority
sequence of the Stanford IBM-T090 cannot be interrupted. However,
facilities exist for access to a disc file shared by the TO90 and
a POP-1 computer. As time sharing is available on the latter, re-
mote wire communication is possible between the LINC and a common




fast-access memory. A system is now being debugged for the exchange
of BLINK texts from the LINC, stored on disc, compiled in proper
course by the 7090, the assembly then waiting on disc to be called
by LINC for loading. This may be regarded as a rather clumsy pro-
totype of a system in which a time-shared central computer has, as
one of its most important roles, the programming of peripheral com-

puters which must remain in uninterrupted contact with their assigned
tasks.

We have found this separation of programming from execution
functions to be a powerful approach that deserves general considera-
tion in evaluating the role of smaller computers. It perhaps does

have its main use in the more complicated system and utility pro-

grams. Simpler routines and patches can still be inserted at lower
levels, closer to the machine itself.

J. Lederberg
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The Linc (Laboratory Instrument Computer)

The Linc is a general purpose, solid state, digital computer
designed for high speed data handling in the laboratory. The Linc
is a single address, fixed 12-bit word length, binary computer
using 1's complement arithmetic and 2's complement arithmetic to
facilitate multi-precision arithmetic. A typewriter-1ike keyboard
and a program-controlled oscilloscope provide basic input-output
facility. in addition, a six-bit relay register, 16 lines of
analog-digital conversion, 2 digital-analog output channels, and
16 pulse lines are available to control or monitor external devices.
Two tape units provide an addressable data storage area of up to
3,072,000 bits (256,000 12-bit words). With a basic cycle time
of 8 micro-seconds, the Linc can perform 41,000 indexed additions
per second. The 2048-word random access magnetic core memory is
divided into 8 ''quarters' of 256 words each. The lower 4 quarters
can contain either executable instructions or data, whereas instruct-

ions cannot be fetched directly from the upper four memory quarters.

Stanford's Instrumentation-Research-Laboratory Linc Configuration

In addition to the full 2048-word memory, the Linc system
at Stanford includes a teletypewriter (Model 33), a Datamec tape
unit (Model D2020), a Calcomp digital plotter, and a special facility
for executing instructions in the upper half of memory. The full-
size memory and the teletype are minimal requirements for implement-
ation of the Loss operating system. The Datamec tape unit and
Calcomp plotter (together with a graph-reading photoelectric cell)
greatly enhance the input-output flexibility of the system. The
ability to execute instructions in upper core is not used in any
of the Loss system programs, and its desirability has not been found
to be of high priority.



The software systems in uSe include both Loss, a basic operating
system for the Linc, and Blink, a compiler which runs on Stanford's
IBM TO90 and which translates Algol-like programs into relocatable
Linc code. Programs created with the Blink compiler are loaded

onto Linc tape from the Datamec tape unit.

The system herein described was begun by the author in the
Spring of 1964 under the direction of Dr. Joshua Lederberg, head

of the Stanford Cenetics D

t g and documentation
were completed during the summer of 1965. The author wishes to express

his sincere appreciation and gratitude to the following persons for

- P |
. Flnal d

their contributions to the completion of this project:i Dr. Lederberg,
for his patient support of a system long in reaching a state of utility;
Lawrence Tesler, who contributed many of the basic ideas used; the
Subalgol Compiler Group, especially Larry Breed, for their help in
changing the Subalgol compiler into a Blink compiler.

This documentation does not include an introduction to the basic
Linc instruction set or to the common techniques of Linc coding. The
reader is referred to the excellent treatment by Mary Allen Wilkes and
Wesley A. Clark (LINC-Vol. 16, Programming and Use-1, Washington

University, St. Louls, Mlssourl, April-June, 1965).




The Linc Operating System (Loss)

Loss is a complete operating system for the Linc computer,
Under Loss, Linc programs can be created, updated, and used.
The basic components of this system are the monitor, flles,
the program stack, and various utility programs. The monitor is
a supervisory program which governs the execution of all other
programs; fiies are data Siorage areas which are identified by
a name and a book number; the program stack is the library of
available programs; and the utility programs are programs so
frequently used that they are present on every program stack
tape.

The Monitor
The monitor is loaded by the following procedure:

(1) Mount a Loss program stack tape onto unit O.
(2) Read block 150 of the program stack tape into
memory quarter O by setting the left and right

switches to 0700 0150 and raising the DO-TOG
lever.

(3) Begin execution at cell O by putting 0000
into the right switches and pressing the
START RS button..

A1l further control of the monitor is through the on-line
typewriter. At each step, the monitor informs the user of what
his next action should be. The first message typed by the
monitor is PROG , which requests that the user type in the name
of a program to be executed. If the user types a name which
Is not the name of an available program, the monitor will type

NO SUCH PROG , following which the user can try again.

3.



If the user wishes to know which programs are available
he can type the character 7?7 rather than a program name,
and the monitor will type a list of all programs presently
on the program stack.

When the user has finally typed the name of an available
program, the monitor types a message which describes the
parameters required by the program.

| The foliowing kinds of parameters wiil be
accepted:

(1) octal numbers (possibly preceded by a minus sign)
(2) alphabetic strings

A string is entered by typing the character

% ; the first printing character there-

following becomes the delimiter of the string.

All characters appearing after the first

occurence of the delimiter, but before

its second occurence, are included In the

string. E.g., $"ABC" contains just A, B and
(3) files

A file is entered by typing the character
/ , followed by the number of the book
containing the desired file, followed

by a carriage return and the name of the
file itself. Ifa ? 1Iis typed in place

of a file name, the contents of the index

of the referenced book will be typed out.

The typing of a ; signals the monitor that all necessary
parameters have been supplied, and causes the requested program
to be loaded. After typing the message RUN , the monitor
reads the appropriate program stack location into core and
execution begins. When the called program has completed its
execution, control is automatically returned to the monitor.



Files

Under Loss, tape unit | of the Linc is a structured data
storage area. This tape Is divided into 10" books, each
book consisting of 100 tape blocks. Book O contains blocks
0 through T7, book | contains blocks 100 through 177, etc.
Each book is divided into files, each file being a group of
consecutive tape blocks. The Oth block of each book is reserved
as an index; the index contains a name, a length, and an initial block
number corresponding to each file. Such a structured file system
allows the user to refer to all data files by name, and affords
a measure of over-write prdtection to stored data.

Some examples of the kinds of data which might conveniently
be stored in files are (1) voltage readings from external devices,
(2) results of arithmetic calculations, or (3) alphabetic information
entered from the typewriter.

The Program Stack

Tape unit O is reserved by Loss for absolute, ready-to-
load, Linc programs. This tape, as a whole, Is called the
program stack, and each group of IO* blocks is a program stack
location. Program | occupies blocks 10 through 17, program
5 occupies blocks 50 through 57, etc. All programs which
are available for use under Loss occupy some program stack
position. Each of these programs Is identified not only by
its stack position, but also by a name which is stored in

an index referred to by the monitor.

*
All numbers in this document are in the octal systemy with the
exception of page headings and Blink examples.

5.




An Example

In order to further describe and clarify the process of
user-monitor communication, let us consider a call of the
hypothetical program TYPE , a program which prints the contents

of a varlable number of files:

<PROG> (monitor requests prog name
*  TYPER (user mis-types
<NO SUCH PROG (monitor flags error
<PROT> {request repeated
* TYPE {correction made
<NO. OF FILES, FILES>> (parameter request
* 3 (first paramater
* PROGA (file name entered
<BOOK UNDEF (but book no. forgatten
* /1 (book number
* PROGA (desired name repeated
* PROGB (a second file
* PROGC , (a third file
<NO SUCH FILE (PROGC not in book 1
* /2 (new book no.
* PROGC (third file now correct
L (end of params
<RUN (execution begins

As suggested by the descriptive message, the user flrst supplies
the octal parameter 3 -- meaning that three files are to be
printed __ 454 next enters the names of the three files of
interest. Note that each item entered by the user must be
followed by a carriage return, and that if consecutively referenced
files are In the same book, It is not necessary to re-enter
the book number.

The descriptive message associated with each program is
meant only as a reminder of the required parameters; If the
meaning of a message Is unclear to the user, he should refer
to a more detailed description of the particular program he
is trying to use.

* In this document, an asterisk flags lines typed by the user,
as opposed to lines typed by the computer.

6.



Errors

Most errors which a user might commit are easily corrected
under monitor control: errors which cause the computer to
halt, or otherwise necessitate the reloading of the monitor,
are almost non-existent. Some errors are detected by the
monitor itself, as the preceding TYPE example shows. In

mani s
b d LRI A

o

and ignores the line on which the error occurred. If the
user wishes to correct faulty input to the monitor, there are
three levels of recovery available to him: (1) If the user
detects an error on a line before he has typed a carriage
return, he can erase the entire line by hitting the RUBOUT
key. (2) If he detects an error before typing the terminating
'; 5 the user can begin his program call completely anew by
typing a period and a carriage return. (3) If all else
fails, the wser can halt the computer (by depressing the

HALT lever) and reload the monitor through the switches.




basic program stack

stack location number program name

1-7 (unused)

10 TYPE

n BLINK

12 DISTAPE

13 DISPLAY

1k DEF INE

15 MONITOR

16 EDIT

17-22 (overiay stack)
23 QA

24 LASS

25 LASS (pass 2)
26- (unused)
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LOSS Character Codes.

CODE

00
01
02
03
o4
05
06
07
10
11
12
13
14
15
16
17
20
2
22
23
24
25
26
27
30
31
32
33
H
35
36
37
4o

CHARACTER CODE

NHNMESCHRNOYWOZEHNUHEIEONEBOOW M
\n
wn

72
(carr. ret.) 73
(end of string) 74

( or )
(end of text)

code derivation:

LDA

(teletype code)
GOM

ADA 3

0277

SCR 1



Program name: DEFINE

Parameters: | string

Description:

The define program is used to allocate storage space
for files. As an example, the following program call creates
a file named CHARLIE , of length 7 blocks, in book 6:

<PROG>>
% DEFINC
1 STRING> (param request
* %+ BOOK 6 DEFINE ‘ (begin a string
% CHARLIE 7 + (carr. ret. allowed
* -
<RUN>>

From now on, the reserved 7 blocks can be referenced by the

symbols:
* /6
* CHARLIE

If, at some future time, the file CHARLIE is no longer needed,
its tape blocks can be released by erasing its name from the
index of book 6. The following call of the define program

would effect this erasure:

<PROG>>
* DEFINE

1 STRING>
*  £$BOOK 6 ERASE CHARLIE$
* .

<RUN>>

In general, the following operations are accepted:

BOOK n : what follows modifies index of book n
DEFINE name length : create a file, reserving tape space
ERASE name : destroy a file, freeing tape space

10.



The DEFINE program scans 1ts input string for occurences
of the preceding operations; as each operation is interpreted,
an appropriate modification is made to the specified index.
Any number of operations can be included in a single call of
DEFINE, any number of books can be affected, and any number
of spaces or carrlage returns can separate items of the string.

An appropriate error message is typed If the book specification
is absent, If an attempt is made to erase a non-existent file
or to define a file with an already used name, or If storage
capacity of a book is exceeded.

1.
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Program name: EDIT
Parameters: 1| file

Description:

The edit program (the editor) Is used to create and to
update alphabetic files (texts). The editor displays on the
scope @ portion of the text being edited, and simultaneously
accepts instructions from the typewriter as to how the text
should be modified. At any given time, a unique line of the
text is defined to be the line of attention; this line is always
the bottom line being displayed by the editor, and, for clarity,
it is underlined on the scope.

The top line of the display is not actually a line of
the text, but rather contains two descriptive numbers: the
first (in parenthesis) is the number of blocks occupled by
the text in its current fom, the second is the line number
of the line of attention.

There follows a list of the control characters (operations)
which are recognized by the editor. The explanations strive
to be complete, but the user need not memorize them before he
can use the editor effectively: since the results of each
operation are immediately displayed on the scope, the user
can efficiently become familiar with the editor through trial
and error, referring to the write-up only when necessary.

‘2.




Abbreviations:

e ENis

Lommand

nhs or 1y

nA  (Ahead)
B (Back)

Eg:

Fupy (Find)

nD (Delete)

1 (input)

an octal number
a carrlage return

an arbitrary character (constant within

a single operation)
an arbitrary string of characters

a space

Effect

Line number n becomes the line of attention.
Any value of n which exceeds the number of
iines in the text wiii move attention to
the end of the text: the end-of-text symbol
(a solid square) will be displayed, alone,
as the line of attention.

The line of attention Is advanced n lines.
The line of attention Is moved back n 1ines.
The display is moved ahead (back) using the
same value of n last used with elther an

A or B command. |If not otherwise specified
n Is one (1).

(where B does not contain i) The text is searched
(beginning at the line of attention) for an
occurence of B. If an occurence Is found,
the line of attention Is advanced so that

B appears on the screen. If no occurence

Is found, attention Is set at the end of the
text. —

The next occurence of B Is sought. Thus

the following sequence of commands would
cause the fourth occurence of the word JAZZ
to be displayed (or else the end-of-text
symbol):

FRJAZZ%,,,
n lines are deleted from the text, beginning
with the line of attention. If n Is absent,
only the line of attention Is deleted.
This command allows the user to insert text
preceding the current line of attention.
The editor types the character < , and
displays a blank line as the line of attention.
As the user enters characters on the typewriter,
they appear on the scope on the line of
attention. The user can erase the last character

13.




£ (Change)

on the line he is filling by hitting RUBOUT .
When the user types a carriage return, the
just-filled line moves up one position on the
scope, the line number increases by 1, and the
editor prepares for the next 1ine of input.

A < is typed and a blank line again appears
on the screen. When the user has finished
typing the last line of input, with its
terminating carriage return, he types an
exclamation point, ! , which returns the
editor to control mode. At that time, the
former iine of attention wiii re-appear on
the screen, preceded by the inserted 1ines.

If the line of attention was the end-of-text
symbol, then the added lines will be the

last lines of the text. |f the capacity of
the text is ever exceeded by an input line,
the editor will type the message *FULL

and automatically return to control mode.

The maximum length text which can be processed
by the editor is four (4) blocks.

The line of attention is replaced in the text
by the next line entered from the typewriter.

Sup Wby (Substitute) (where neither Blhnor Bo contain u)

The text, beginning at the lin€ of attention,

is searched for occurences of B,; every such
occurence is replaced in the text by B,..

The editor types out the number of subgtitutlons
made and sets attention at the end of the text.
S is a very powerful editing tool; here are
some examples of its use:

(1) s$umMpsImPd
this operation counts the number
of times the string JMP
appears in the text.

(2) S.Q.LDAyOyJMP PARAMS.
Here, S is used essentially
as a macro generator for
the creation of an assembly
program. The single letter Q
was typed everywhere in a text
where the longer string would
eventually be needed.

(3) S/RECIEVE/RECEIVE/
Here, a spelling error is corrected.

14,



L  (Line) The current 1ine number is typed out.

nT  (Type) n lines are typed out, beginning with the
l1ine of attention.

R (Read) The text being edited is re-read from tape.
This operation can be used to recover from
reckless editing.

W (write) The text being edited is written on tape.

M (Monitor) The text Is written on tape, and control is
returned to the monitor.

Errors

Hitting RUBOUT while In control mode will abort any
unfinished command and will cause the editor to type two
question marks, 7?7 , and a carriage return. The editor

will type the same sequence, 777 , whenever it encounters
an illegal command.

15.



Program name: TYPE

Parameters: MSG, Format no., initial block, no. of blocks

This program prints the requested tape blocks on the on-line typewriter
according to the specified format., If the desired tape blocks constitute a
file, then the file name, when given to the monitor as a parameter, will
automatically place both the block number and length on the buffer.

The format is specified by a single octal parameter and can have
the following values:
format = 1:

The specified blocks are to be interpreted as a file (necessarily
on tape unit 1) which contains the conventional cbntrol word ¥ The number
of blocks typed will be the minimum of the length supplied as a parameter
and the length indicated in the control word. If the file is designated as
alphabetic in the control word, the file will be typed as an alphabetic text;

otherwise the contents of the file will be typed as octal numbers.

format = 2:
The specified blocks are located on unit 1 and are to be typed as
octal numbers. The first word of the tape area is not to be interpreted

as a control word.

format = 3:
The specified blocks are on unit O and are to be typed in the

octal format.

#See page 60. 16.




I1f sense switch O is on, output pauses so that the external device
(typewriter or analog recorder) can be adjusted. Sense switch

| causes premature termination and return to monitor.

The first parameter, MSG, is a string which is printed on

each page of output as a label.

More than one set of parameters can be specified at a single

call of TYPE. An example of the call follows.

<PROG>>
#+ TYPE
* /O book specification
*  %''NAME]:9/6/65'" descriptive label
* 1 file, observe contro! word
*  NAME! the file name
* $''NAME2:9/6/65" next label
* 2 this file octal
*  NAME2 second file name
*  %"BLOCK 322 ETC.'! third label
* 2 octal
* %00 blocks 322
* ) through 325
*  gUDATA" last label
* 3 unit O, octal
*¥ 0 block O
* only
* 3
<RUN>>

Normally, output from the TYPE program is sent directly to the on-line
teletype. However, in order to save computer time, the data can be sent at
high speed to an analog tape recorder. In this case, sense switch 2 is
turned on (signalling the computer to supply output at 8 times the normal
rate) and the tape recorder is set at high speed and connected to the
teletype line. The recorder Is later set to low speed and ''played back'
into an off-line teletype.

17.




Program name: QA (Question and Answer)

parameters: any record.

QA prints the top record of the buffer and replaces it by a record
entered on the typewriter.

The formats in wvhich items ave printed and entered is precisely the
same as with the monitor itself: the user can enter file names, strings,
or octal constants. |

This program is intended to be used as a dynamic input routine by
other Loss programs: A running program puts a question (probably in the
form of a string) on the buffer and overlays QA. QA prints the question,
accepts the answer (a list of parameters) from the user, places the record
on the buffer, and returns to the original program. The parameters can
then be extracted from the buffer in the same way that parameters are

accepted from the monitor.

18.




Program name: DISPLAY

Parameters: none

This program displays any desired block of Linc tape in
any one of three (3) formats. The block number is selected with
pots O and 2 (left pot is coarse adjustment, right pot is fine
adjustment) and sense switch O causes the specified block to be
read, The highest order digit of the block number selects the
tape unit: blocks 0-777 are on unit 0, 1000-1777 are on unit 1.
The first line of the display always includes both the number of
the block currently in core, and the block number selected to
be read next,

Pots 4 and 6 select the line which is to be displayed.
This line number, whose meaning varies according to the selected

format, is the last number displayed on the first line of the scope,

Alphabetic format (sense switch 2 on):

Each half-word of the data block is interpreted as an
alphabetic character according to the Loss character code. Lines
are terminated by the code 738, and the data block as a whole
is terminated by 748.

Texts created by Edit can thus be examined by Display

without the necessity of returning to the monitor each time a

19.



different text is desired, bf course the user cannot reference

files by name or alter files while using Display.

Index format ‘sense switch 3 on):

The data block is expected to be a book index (the block
number should therefore be either 1000, 1100, 1200, ... , or 1700).
Each file entry is displayed on a separate line, the first file

of the display being determined by the selected line number.

Octal format (sense switch 4 on) :

The contents of the data block is displayed as octal numbers.
The number of digits to be included on a line is selected by pot
3. Below each pair of octal digits is displayed the corresponding

alphabetic character,

Any number of half words can be ignored at the beginning
of the data block. The number to be skipped is selected by pots
5 and 7; their value (if non-zero) appears at the top of the scope
following the word SKIP. The display and line numbering behave

as 1f the data block began just after the skipped half words.



The skip feature enhances the formatting flexibility of
Display. One example of its use would be the examination of the
first block of an alphabetic text. In order that the display not
be confused by the cqptrol word at- the beginning of the block,
pots 5 and 7 should be set to the value two (2): SKIP 2 will
appear at the top of the screen, and the control word (2 half-words)
will not be represented on the scope. When the line number is
then set to one (1), the first character to appear on the screen
(apart from the heading) will be the actual first character of the

text (i.e., the third half-word of the file).

Sense switch usage:

sense
switch meaning
0 read selected block
1 return to monitor
2 alphabetic format
3 index format
4 octal format

Potententiometer Summary :

pot meaning
0-2 block number
3 octal word size
4-6 line number
5=7 skip paramster

2l.



Program name: DISTAPE

Parameters: none

This program displays on the Linc oscilloscope the contents
of an |BM-compatible magnetic tape. The tape reel of interest should be
mounted on the Datamec tape unit, the density switch appropriately set,
and the speed correctly chosen: high-density tapes (556 b.p.i.) shouid
be read at low speed (4.5 in./sec.) -~ low density tapes (200 b.p.i.)
at high speed (45 in./sec.).

The information on the tape is expected to be in the form of
physical records none of whose lengths exceeds 1536 characters. Only
the first 1536 characters of longer records will be displayed.

By use of the potentiometers and sense switches, the user spec=~
ifies to the Distape program (1) the dénsity of the tape being examined,
(2) which physical record should be read into core, (3) what portion
of the specified record should actually appear on the scope, and
(4) what format the data should be displayed in.

Initially, Distape reads the first record in the forward direction.
Pots O and 2 are then used to select the next record to be read. (The
left pot is the coarse adjustment, the right pot is the fine adjustment).
As these pots are adjusted, their combined value (either a positive or
negative octal number) is displayed at the top of the scope. If this
record selection number is one (1), then when sense switch O is momen-

tarily lifted, the next tape record (in a forward direction) will be

&.



read into core. In general, if the record selection number is n, then
n-1 records will be skipped, and the n'th record from the current pos-
ition will be read into core when sense O is next raised. In order to
successively view sequential tape records, the user sets the record
selection number to one (1): each time sense O is turned on, the next
record wiii be read. The tape can bé spaced backwards by specifying =2
negative record selection number. Minus one (-1), e.g., denotes

the record just previous to the current record.

When the desired record has been read into core, its contents
can be displayed either as BCD (alphabetic ) information, or else as
binary data. (sense switch 3 on selects binary.) In the BCD mode,
the tape is expected to contain standard IBM BCD records with the
special character 323 denoting a carriage return. Lines, which
may be of variable length, are displayed beginning at the left hand
edge of the scope. Adjacent blank characters are telescoped into a
single space so that more information can be placed on the screen.
Pots 4 and 6 are set by the user to the desired 1ine number; this line
number is displayed on the scope next to the record selection number.
The second line of the screen begins the display of the actual selected

data.

23.



In the binary mode, each 6-bit byte of the record is interpreted
as two octal digits. Pot 3 selects the number of bytes (up to 8) to be
included on a single line of the display. When the size of a line has
been thus defined, pots 4 and 6 select the line to be displayed. Im-

mediately below each pair of octal digits is displayed the corresponding

BCD character.

Sense switch usage:

sense meaning
switch
0 read selected record
1 return to monitor
2 density selection (on=hi)
3 format selection (on=binary)

Potentiometer summary:

pot meaning

0-2 record selection number
3 octal word size

k-6 line number
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Program name: BLINK

parameters: 1 file

This program searches (in a forward direction) the tape mounted on
the Datamec tape unit for an occurrence of a Blink compilation. The
relocatable code of the first such compilation is loaded onto the indicated
file and prefixed by a control word specifying type B'. The file is then
ready to be assembled by Lass together with other Blink programs or
symbolic assembly programs.

The Datamec tape should initially be at the load point. BLINK is
then called once for each compilation present on the tape reel, all tape
motion being controlled by BLINK. The contents of the tape can be examined
using the DISTAPE program, but the reel should then be rewound before BLINK
is called.

BLINK prints an appropriate message telling whether an apparent tape
parity error was encountered or whether the file was of sufficient length.
If the tape runs away, i.e., if no Blink compilation is encountered, then

mechanical intervention by the user is required for termination.
Sense switch 2 selects tape density (on=high), and sense switch 1

returns to monitor.
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Program name: LASS
Parameters: stack number, flles

Description:

This program Is the Loss assembler. The referenced files -- .

alphabetic texts (symbolic assembly programs) and Blink files (relocatably

compiled Balgol-1lke programs) -- are combined to form an absolute
Linc program which Is placed at the indicated position on the program
s tack.

S 31 ic Assembly Programs

Texts created by the editor (the program EDIT) can be conver-

ted by Lass into absolute Linc programs. Each line of such a text

is Iinterpreted by Lass either to be a ;lnta-cmnd to Lass itself

(a pseudo-op), or else to represent a single word of Linc code (a

code line). The pseudo-ops recognized by Lass are GLOBAL, UPPER,
DEFINE, ORG, DITTO, VARB, and CONT: any line beginning with one of
these words will be Intefpreted as a pseudo-op; all other lines are
code lines.

code 1ines and expressions

Any word (a sequence of contiguous letters and digits beginning
with a letter) which Is not one of the seven pseudo-ops Is interpre-
ted by Lass to be an identifier. Every identifler is assigned a
unique numerical value. Certain identifiers, such as those correspon-
ding to Linc instructions (JMP, STC, LDA, etc.), are inherently
assigned values by Lass (6000, 4000, 1000, etc.). All other ident-
iflers must be given values through the DEFINE pseudo-op (to be
explained later) or else through being used as the symbolic address
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of a code-line: if a code line is preceded by a comma and an ident-

ifier, then the identifier is assigned as its value the absolute

core address into which the code line will be loaded as an absolute

Linc instruction. An identifier not inherently defined is called a tag.
An expression, e, Is defined to be any string of identifiers

and octal constants separated by blanks, minus signs, or plus signs.

An expression must be part of a single line of text, since a carriage

return cannot be part of an expression. The value of an expression,

v{e), Is the sppropriate arithmetic combination of the values of Ite
components:

e vie)

20 0020
JMP 6000
JMP+20 6020
JMP 20 6020
20JMP 6020
JMP20 77

JMP-20 5760
S5-1+1 0005
5-11 0005
5-1-1 0003
STC 4000
ADD 2000
ADD STC 6000

Note: (1) Plus signs and spaces are completely inter-changeable.

(2) No separator is necessary when a number is followed by an ident-
ifier. (3) A separator is necessary when a number follows an identifier.
Lass interprets the concatenation as a new longer identifier whose
value, if it is indeed defined, has no necessary relationship to the
values of its constituents. (4) A minus sign negates the value of

only the immediately following item. (5) No specific structure

(such as INSTRUCTION/ADDRESS) is expected by Lass, rather all elements
of an expression are merely evaluated as they are encountered and

combined to yield a single numerical value.
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A code line has one of the following structures, where u is

any tag and y is a carriage return:

24 or 2k &
In both cases, the absolute code generated is v(e). In the second
case, however, the tag p becomes the symbolic address of the

code line.

commante

il il

Any string of characters included between parenthesis is ignored
by Lass K

symbolic line absolute code

(a) JMP 20 (START OVER) 6020
(b) (THIS CAN MISLEAD) 0000

(THIS IS THE WAY
T0 HAVE VERY LONG,
(c) MULT1-L INE 6030
COMMENTS
) JMP 30
(a) shows how a line of text can easily be annotated. (b) shows that
a comment on a line by itself has the same effect as a completely
blank code line, and results in the absolute code 0000 (a halt).
(¢) shows how a comment can be on a line by itself while at the

same time not producing a spurious instruction.

alphabetic constants

Lass interprets characters included between quotes as BCD data
to be combined to form a numeric constant:

symbolic line absolute code
hp u 4100
HAN 00)”
VAAT hiy
ngh oohe
ng 1t . AN 0100

*
Thus line numbering may not be consistent between Edit and Lass.
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The semicolon, :, is used to represent the i-bit. Thus the

occurence of a ; In an expression has the same effect as the occurence

of the constant 20.

DEF INE

Besides being used as a symbolic address, a tag may be
assigned a value through the DEFINE pseudo-op:
DEFINE u=ey,
assigns the value g&gl to the identifier (tag) u. In this case,
however, e must be a defined expression, i.e., every identifier
occuring in e must have been assigned a value prior to the occurence
of the DEFINE command. Thus

JMP A+l
sA NOP
is a permissable sequence, whereas
DEFINE B=A+l
sA NOP
is not.
ORG

Associated with each code line is its location: the absolute
Linc address into which it will be loaded. The location normally
assumes sequential values: if n is the location of a given code line,
then nt] will be the location of the following code line (even if
this next code line begins a new text). The programmer can, however,
set the location to any desired value by using the ORG pseudo-op.
The line

ORG ey
causes the location of the next code line to be v(e). Succeeding
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code lines will then have locations v(e)+l, v(e)+2, etc., until the
occurence of another ORG. The initial ORG of a program (appearing

before any code line in the first text) can have any value between

0011 and 3777; all other ORG commands must never decrease the value
of the location. !f not specified, the initial location is OLOO.

current location

Ta the norind t ac
!C the perioqg, Las

n
1
n
w"n
2
3
n
"’
T
3]
<
»
=
[
Q
*
ad
-
1]
)

L) location of

the code iine on which the . appears:

location symbolic line absolute code
0520 JMP. 1 6521
0521 JMP. -2 6517

GLOBAL
Texts are symbolically isolated from one another, i.e., tags

occuring in one text are not related to tags in other texts, even
though they may be spelled identically. This feature of Lass is meant
to allow subprograms to be written at different times, or by different
programmers, and then combined with other subprograms by Lass without
resulting in duplicate tag definitions. In order to allow communication
among subprograms, however, some tags can be specified as GLOBAL;
these tags can then be used in more than one text with the same
meaning. The form of this meta-command is

GLOBAL El—Efkaj see B Y
Global commands must precede all other lines of a given text, but
any number of them may appear. The subtleties of GLOBAL are demonstrated

in the example on the following page.




location symbolic line absolute code

- GLOBAL A B -
- ORG 500 --
text I: 0500 sA JMP. ] 6501
0501 JMP A 6500
0502 B+1 0507
-- GLOBAL A -
text 2: 0503 ADD A 2500
050k B 0505
0555 . s 0000
- GLOBAL B -~
text 3: 0506 ,B -3 0001
0507 STC B 4506

Note: (1) Within a given text, a tag is only considered to be global
if it occurs In the GLOBAL declaration of that text. (2) The code
resulting from different texts is loaded into core in the same order
that the texts are given as parameters to Lass.

CONT

There is another way in which tags can be made common to more
than one text: if two texts are meant to be part of the same text,
but perhaps their combined length exceeds the 4 block maximum set by
EDIT, then Lass will regardkthem as the same text if the last line
of the first text is CONT (continue). If the text Is divided into 3
sections, then both the first and second parts must end with CONT,
etc. |f the example at the top of this page Is modified by appending
CONT to the contents of text 1, then the following conditions will
arise: (1) The declaration GLOBAL A on the first line of text 2
will become an illegal operation, since it is no longer the first
line of a text (as interpreted by Lass). (2) Line 3 of text 3 will
be flagged as a duplicate tag definition, since the definition of B
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appearing on line 4 of text 2 now comes within the range of text l's
global declaration.

DITTO
The sequence
ohmo o,
TT0 e

though e, may be an arbitrary code line:
DITTO 3
is equivalent to

sA LOO+B
400+8
400+8
L00+8
DITTO is normally used to reserve a block of storage for data:

» TABLE

DITTO T7 .
will allow TABLE+O, TABLE+l, ... , TABLE+TT to be available as an
array of 100 elements, all initially containing O, since the code
line ,uy results in the absolute code 0000.

VARB

The two halves of Linc memory (locationsO-17T7 are the first, or
lower, half; 2000-3777 are the second, or upper, half) have significantly
different properties. E.g., the full-word class Linc instructions
(ADD, STC, JMP) refer to only 1 half of memory, and instructions
cannot normally be executed in the upper half.

This dichotomy normally makes it desirable to place the actual

code of a program (the executable instructions) in lower core, while

32.




allocating storage space to blocks of data in upper core.

Such a programming technique is easily implemented in Lass through
use of the VARB pseudo-op. Speclifically, a line contalning the word
VARB may occur once in a text: all lines in the text which precede VARB are
defined to be in code-space, while all lines in the text which follow
VARB are defined to be In varb-space. Lass assembles all lines of
code-space (in the order that the texts were given as parameters)
and then goes back and assembles varb-space (beginning again with
the first text).

The following example demonstrates the effect of VARB on the
order of location assignment to code lines.

Text no. Order of Assmbly Location Symbolic Line Abs. Code

- ORG 1000 -
1000 LDA 1000
Ist 1001 A 2000
1002 STC 20 4020
1 .
-- VARB --
-- ORG 2000 -
2000 ,A 37 0037
hth -- DITTO & --
2001 -- 0037
2002 - 0037
2003 -- 0037
2004 -- 0037
-- GLOBAL A --
2nd 1003 STA 1040
100% B 2005
2
- VARB --
5th 2005 ,B 0000
2006 sA 3 0003
- GLUBAL A -
3 3rd 1005 LDA; 1020
1006 A-3 2003
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There is a special mode of operation under which the Linc can
execute instructions in upper memory. Execution of the instruction
0010, while in lower core, causes the next JMP Instruction (6000+X)
to set the location counter to 2000+X (necessarily in upper core)
rather than to X, as would normally occur. Once the location counter
is in upper core, lower core is no longer addressable: the highest-
order bit in the effective address of each instruction is assumed
to be on. Thus in this mode

ADD Lo LDA LDA JMP LO

ko 2040

all refer to cell 2040.

Execution can be returned to lower core, where both halves of
core are addressable, by executing 0010 a second time. The next
JMP instruction 000+X) will set the location counter to X (necessarlly
in lower core).

The pseudo-op UPPER allows the programmer to easily write routines

which can be executed in upper core:

location symbolic line absolute code
- ORG 400 --

0L00 MSC 10 0010

oLl JMP A 6001

- ORG 2001 --

- UPPER --

2001 sA JMP. 1 6002

2002 MSC 10 0010

2003 JMP 20 6020

2004 A 0001

Thus, the effect of UPPER is to subtract 2000 from the value of the

symbol . , and to reduce the value of symbolic address definitions by
2000.
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Bl ink Programs

Blink programs are translated by the Blink compiler (on the 7090)
into relocatable Linc programs. The relocatable octal code is present
on the BCD output tape (unit A3), and is loaded by the BLINK program
(a member of the Loss program stack) from the Datamec tape unit onto

a file. Such files can be given as parameters to Lass just as texts

-]

-b.
; i "N

can be. The executable Instructions and moct varfables of
files are assembled into code-space, while arrays are part of varb-
space. Subroutines and Procedures written in Lass (i.e., in the
symbolic assembly language) can be referenced symbolically in Blink:
an identifier declared to be an EXTERNAL PROCEDURE or an EXTERNAL
SUBROUTINE in Blink will be recognized by Lass as a global identifier.
The Lass text in which the identifier is defined (and in which the
desired routine is written) must include the identifier in its global
declaration. Apart from the EXTERNAL identifiers, there is no sym-
bolic communication between Blink programs and Lass programs.

An example:

Blink program: A.. EXTERNAL SUBROUTINE COMP3 $
13=27 $
ENTER COMP3 $
GO A $

Lass text: GLOBAL COMP3
» COMP3 LDA
3
COM
STC 3
JMP O

Approximate resulting code:

0400 0063  (SET;3)

oL o1 ooz27

o402 6404 (IMP CcOMP3)
0403 6400 (JMP A)
okol 1000 (LDA)
0405 0003

oL06 0017

oLoT7 4003

ok10 6000
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ERRORS

If one of the following error conditions is detected by Lass,
assembly is terminated, and an error message is typed describing
the error and specifying the text and line number of occurence:

(1) encountering of file which is neither alphabetic nor Blink
(2) encountering of improper character in a text

(3) duplicate tag definitions

(4) failure of a tag to be defined

(5) improper use of a pseudo-operation

When such an error occurs, the programmer corrects the fault
and re-calls the assembler. Some frequent sources are as follows:
Error (1) often is caused by failure of the programmer to include
the desired program stack number in his call of Lass. Error (2)
could result either from a typographical error or missing parenthesis
in a coment. Error (3) could easily occur in a long text.

Error (4) could result from an over-sight during the creation of

a text, or from failure to include a required text in the call of

Lass. Error (5) could result from an ORG which tries to decrease

the program counter or a DEFINE or DITTO which employs an undefined
expression. The descriptive error message, together with such features
of the EDIT program as F (Find),make the correction of most of these
syntactical errors straightforward and fast.

Symbol-Table Printout

If sense switch 5 is on during assembly, Lass will print a list
of all tags encountered together with their values. Such a symbol
table, together with listings of the individual texts, makes the
problem of debugging the running program fairly straightforward.

A symbol table for Blink programs (with addresses relative to the
loading address of the Blink program, which is almost always 0400)
is included in the BCD output of each compilation.
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ORG 2000

Since index registers are often used in Linc programs to reference
sequential memory locations, and due to the division of core into
upper and lower halves, care should be taken that strings, arrays,
or other multi-word items do not span the core interface. An ORG 2000
immediately nraceding varb-¢
culty. in the case of self-sufficient Blink program (i.e., one with
no external procedures or subroutines) which is large enough that
part of its varb-space will extend beyond location 2000, a single
Lass text containing just the line ORG 2000, assembled together
with the Blink file, will force all of the Blink program's varb-

space into upper core.

Program Stack Updating

A Lass assembly might merely create an updated version of an
already existing program; in this case the program name will already
be present in the monitor's program stack index. In case an entirely
new program is created, however, the name must be added to the jndex
as follows: The index exists somewhere on unit | as a text. The
appropriate change is made to the text by use of EDIT (The exact
format of program name entries will be evident upon examination of
this text). The updated text is made available to the monitor by
transfering the text (limited to a length of one block) from its
position on unit 1 to block 0155 of unit © (the 5th block of the
monitor program). This tape transfer is accomplished by halting
the computer and performing tape operations through the swi tches.

In addition, any program stack location can be called from the
monitor by typing the location number rather than a program name.
In this case the parameter request message is always the non-descript
PARAMS>>. Thus programs of only temporary usefullness can be assembled

and used without updating the program index. 57




. *
Inherently Defined Lass tdentifiers

HLT - 0000 OPR - 0500
CLR - 0011 SNS - 0440
MSC - 0000 AZE - 0450
ATR - 0014 APO - 0451
RTA - 0015 LZE - 0452
NOP - 0016 IBZ - 0453
COM - 0017 SXL - 0400
ROL - 0240 KST - 0415
ROR - 0300 RDC - 0700
SCR - 0340 RCG - 0701
ADD - 2000 RDE - 0702
STC - 4000 MTB - 0703
JMP - 6000 WRC - 0704
LDA - 1000 ' WCG - 0705
STA - 1040 WRI - 0706
ADA - 1100 CHK - 0707
ADM - 1140 SAVE - 0020
LAM - 1200 RESTORE - 0046
MUL - 1240 PARAMS -~ 0074
SAE - 1440 REPEAT - 0123
SRO - 1500 STEP - 0146
BCL - 1540 OVERLAY - 0343
BCO - 1640 POINTER - 0155
BSE - 1600 PUY - 0164
DSC - 1740 GET - 0214
LDH - 1300 GETCL - 0235
STH - 1340 LSTOP - 0226
SHD - 1400 LSTCL - 0241
SET - 0040 STRING ~ 0244
SAM - 0100 LSTEL - 0263
DIS - 0140 RETURN - 0336
XSK - 0200

*
See Loss appendix for explanation of some of these identifiers.
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Quarters O and 6 of Linc memory are reserved by Loss for certain
utility routines and an inter-program communication buffer. This
description of the use of these routines, and of their relation to
the total Loss operational structure, constitutes an introduction
to both the Blink write-up and the Loss appendix.

the overlay stack

Certain positions on the program stack (locations i7 through
22) are reserved for a recursive overlay stack; these locations

are not available for use as part of the regular program s tack.

OVERLAY and RETURN

OVERLAY loads a program from the program stack into core, saving
the previous contents of memory on the overlay stack. OVERLAY is
called by placing the number of the desired program stack location
in the accumulator and executing the instruction JMP OVERLAY (JMP 343%).
OVERLAY then writes quarters | through 5 of Linc memory onto the
corresponding 5 blocks of the first available location on the overlay
stack, reads blocks 1-5 of the requested stack location into core,
and starts at 400. When the ''called' program has completed its
execution, the instruction JMP RETURN (JMP 336) is executed. Blocks
1-5 of the appropriate location on the overlay st3ck are read back
into core and execution resumes one location beyond the previously
mentioned call of OVERLAY. Programs can thus be called just like
subroutines.

The overlay stack is a recursive push-down stack; thus a program
which was loaded by OVERLAY can itself call OVERLAY to execute another
program.

As an example, let us assume that the monitor is used to call
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a program named TYPE which itself calls a program named QA (Question
and Answer) which accepts the name of a file to be typed by TYPE.
Further assume that TYPE occupies stack location 3, and that QA occ-
upies stack location k. Under these assumptions, when the user sup-
plies the name TYPE to the monitor, together with an empty parameter
list, the monitor will place @03 in the accumulator and execute

JMP OVERLAY. Quarters 1-5 will be placed on tape blocks 171-175,
blocks 31-35 will be loaded into core; and axacution will bhegin

at 400. The loaded TYPE program wiii then piace 0004 in the accum-
ulator and JMP to O343. Quarters 1-5 will be written on blocks 201-
205, blocks 41-45 will be read into core, and control will transfer
to 400. When QA has accepted the appropriate parameters, and has
executed JMP RETURN, blocks 201-205 will be read back into core

and execution of TYPE will resume where it left off. TYPE

may call QA many times to get further parameters. When TYPE has
finally finished, it does a JMP RETURN: blocks 171-175 (the saved
monitor) are read back into core, and the monitor requests another

program call.

the buffer

The buffer, which occupies quarter 6, is a structured data storage
area. The unit of data storage is the record: any number of records
can occupy the buffer at the same time, and each record consists
of any number of variables or strings. The buffer is a push-down
stack, i.e., the last record added to the buffer is always the first
to be removed. The buffer can be used to manipulate data lists within
a single program, however since quarter 6 is left constant by the
overlay routing, the most common use of the buffer is to transmit data

between different programs. In particular, parameters accepted by
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the monitor are merely placed on the buffer in the form of a single
record. When a program is then loaded by the monitor, the program
extracts its parameters from the top record on the buffer and then
erases that record. Thus any program which can be called by the monitor
can be called by any other program: so long as the appropriate record is
present on the top of the buffer, a program can perform its function
independent of the program which called it (as a matter of fact,

a program can recursiveiy cali itseif).
PUT and GET

PUT and GET are procedures (located in quarter O) which can either
put a record onto the buffer, or get a record from the buffer. The
parameter of each of these procedures is a list of variables or strings.
The structure of such lists is explained in the appendix, but an
understanding of their structure is not necessary in this description.
PUT examines each item in the referenced list and places the appro-
priate value in a new record on the buffer. The value of a variable
is its numeric value, whila the value of a string is an entire array
of numeric values, usually interpreted as BCD information. As each
item is placed on the buffer, it is preceded by a control word which
describes the type of the item (variable or string) and tells how
many words it occupies. GET extracts values from the top record
of the buffer, stores them into the variables and strings present

in the list, and then erases the record on the buffer.
REPEAT

REPEAT is a routine which can be used to govern the execution of
iterative loops. The efficiency of a REPEAT-governed loop is ap-
proximately the same as the conventional Lass loop which uses the XSK

instruction. Thus while REPEAT offers no advantage to the Lass
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programmer, the efficiency REPEAT contributes to Blink programs is
considerable.

PARAMS

PARAMS is a procedure which facilitates the transfer of parameters
to other procedures. Its use is automatic for all procedures
compiled by Blink, and the use of PARAMS in Lass programming is ex-
piained in the appendix.

The routines in quarter O place some restrictions upon the use
of index registers. Index registers 11-17 are used by these routines,
but may also be used by Lass programs, though the quarter O routines
do not restore the contents of these registers to the values held
before entry to quarter 0. Index register 10 may not be used by
Lass programs at all; its integrity is required for proper execution
of the Repeat routine. Registers 1-7 are never affected by quarter O.

The Lass programmer need not learn the full details of most of
the routines in quarter O, since they are of use mainly to Blink
programs. However, a knowledge of the structure of the buffer is
required to access parameters accepted by the monitor; an understanding
of the use of OVERLAY and RETURN is necessary in order to control the
loading of programs and the return to monitor; and a knowledge of
PARAMS is required so that EXTERNAL PROCEDURE's can be written in
Lass in such a way that they can be called by Blink programs.

Loss conformability

If it is desired to use a program under Loss which does not
respect the inviolability of quarter O or the buffer (e.g., a program
written without Loss in mind), the following procedure may be used:

(1) Fit the program onto a program stack location.

(2) Expect quarter 1 of the program to be loaded and
for execution to begin at 400. Other program loading
can be done by the program itself In a bootstrap fashion.
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(3) Return to monitor by executing the sequence:

RDC
0150
JMP O

which reloads the virgin monitor.

Alternatively, of course, quarters O and 6 can be written on
tape during program execution. Return to monitor would then be
accomplished by:

RDC
017177
RDC
61177
JMP RETURN

buffer dump

Whenever control is returned to the monitor from another program,
the monitor types out the contents of the buffer--erasing all buffer
records--before requesting the next program call. This feature makes
it very easy for programs to transmit a message to the user upon

completion of their execution.
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BLINK

General Description

BLINK is a version of Subalgol designed for use with the LINC computer.
Programs very similar to Subalgol programs are translated on the 7090 by the

BLINK compiler (which is written in Subalgol), into relocatable LINC code.

BLINK has no "library procedures", though it retains all of Subalgol's
"intrinsic functions". The following Subalgol reserved words are without
special meaning in BLINK:

STOP, SHLT, SHRT, EXTR, STATEMENT, WHILE, SEGMENT, MONITOR, STEP,

INPUT, OUTPUT, TRACE, DPRECISION, LIBRARY, CARDREAD, PRINTOUT,

COMPLEX, RE, IM, WRITE, READ, SQRT, LOG, EXP, SIN, COS, TAN,

ENTIRE, SINH, COSH, TANH, ARCTAN, ROMXX, ARCSIN, ARCCOS, RCARD,

READM, WRITEM, CHECKM, MOVEM, MOVEFILE, ENDFILE, REWIND, UNLOAD,

FLAGM, etc.

The following reserved words are introduced or redefined with BLINK:

I.
A. ROTL, ROTR, SCLR H. INCR.
B. BTCLR, BTCOM, BTSET I. OVERLAY
C. LDA J. STRING
D. STA K. LIST
E. DO L. PUT, GET
F. REPEAT M. *QUIT
G. RDC, RCG, MTB, WRC, N. *GETCOR
WCG, WRI, CHK, RDE 0. EXTERNAL
P. SNS
Q. EXIT
R. RETURN



II.
A, I1, 12, .... I7
B. M, MH
c. 111, 121, .... I7I

D. POINTER

Corresponding Semantics

I.

A. ROTL(N,OPERAND) : Intrinsic function; arguments type integer;
result type integer; corresponds to ROL instruction; as in later
intrinsic functions, the effect of the i-bit is obtained by using
a value of N > 17,

B. BTCLR(MASK,OPERAND) : Intrinsic function; types integer;
corresponds to BCL, etc.; as with ROTL class function, a constant
first argument naturally reduces length of resulting code.

C. LDA(<arbitrary arithmetic expression>) : Expression is cal-
culated and placed in accumulator;

useful in connection with DO and STA
as mentioned below.

D. STA(<simple variable>) : Contents of the accumulator are placed
in the simple variable.

E. DO(< arithmetic expression>) : Expression is evaluated,

treated as a LINC instruction and executed, e.g.,*
LDA(I)S
DO("470")$ COMMENT AZEiS$
GO TO L$

STA(J)S

* Within BLINK examples, numbers are decimal unless placed in double quotes.
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is identical in effect to:
EITHER IF I EQL 0$ GO TO LS
OTHERWISES J=I$
The DO function, however, is of only dubious value as a tool
to create tight code; its real purpose is to allow the use of
external device communication instructions in BLINK programs,
e.g., OPR, BXI, etc.
F. REPEAT(<integer expression>)$ <statement>$ : Identical in
effect to:
DMY1l=<integer expression>$
FOR DMY2=(1,1,DMY1)$ <statement>$
except that the REPEAT loop is more efficient and does not
change the value of any variable in its indexing.
G. RDC(i,u,QNMBR,BNMBR) : Identical to LASS except that i and u
are represented by a 0 or 1.
H. 1INCR(<expression>,<variable>) : Identical in effect to:
<variable>=<variable>+<expression>
except that if the variable is subscripted, INCR calculates
the subscript only once and INCR is a function having the new
value of <variable> as its value.
I. OVERLAY<integer expression> : The OVERLAY* routine is entered
with the integer expression in the accumulator.
J. STRING<identifier>(<integer>)=(<alpha string>) : The STRING
declaration is identical to the ARRAY declaration, except that
only a single dimension, and no irregular subscript ranges, are

allowed. The effect of the STRING declaration is different in

* The reader should be familiar with LOSS at this point.



M.

that the zero'th position of the STRING (even though not requested
in the declaration) is reserved and filled with the size of the
STRING, this information being necessary to the PUT and GET
routines. STRINGS may be manipulated word by word, as are ARRAYS,
through subscription. Thus S(1) refers to the first and second
characters of the STRING S.

LIST : The LIST declaration is identical to the Subalgol OUTPUT

declaration except that a STRING name (followed by empty parenthesis)

is allowed as a LIST element, and fulfills the role served by the
alphanumeric insertion phrase in Subalgol. A LIST, however, is
somewhat more elegant than a Subalgol INPUT or OUTPUT list since
a LIST can be used for either input or output (i.e., as argument
of either GET or PUT), and includes the types of its elements,
therefore needing no accompanying FORMAT (which concept therefore
fails to exist in BLINK).

PUT,GET : These are simply procedures (always in core) which

can have any number of LISTS as program reference parameters.

*QUIT: This control card should follow the FINISH
card of the last of any group of BLINK programs.
It causes the BLINK compiler to write an end of
file on the output tape and returns control to
the 7090 monitor.

*GETCOR : BLINK compilation can also be terminated by
loading another disc program, e.g.

*GETCOR 225 CRDTOTAP

could conceivably cause data cards to be tacked
onto the end of a tape containing BLINK

compilations. 47.




0. EXTERNAL PROCEDURE, EXTERNAL SUBROUTINE : These declarations,
identical to those in Subalgol, allow linkages to be created on
the LINC between BLINK subprograms and subprograms created by
means other than the BLINK compiler.

P, SNSn : SNSO, SNS1, . . ., SNS 5 are predicates which are
true when the corresponding sense switches are on.

Q. EXIT : Repeat loops may be recursively nested, but the nesting
must be perfect; thus if a repeat loop is to be
irregularly terminated, departure must be by means
of EXIT rather than GO TO. E.G.:

REPEAT N §
BEGIN
GO TEST $
L.. IF ERROR $ EXIT NOGOOD $
END $
where 'TEST' and 'NOGOOD' aee both labels, but it is
assumed that 'TEST' always returns to 'L' whereas

transfer to 'NOGOOD' terminates the loop.

R. RETURN : This statement, if it occurs outside
of a subroutine or procedure declaration,
compiles into the instruction JMP RETURN
and means: ''Return to the program which

Overlayed this program''.



II.

AI

B.

Unlike Subalgol, BLINK has reserved variables. I1 through 17
(index registers), are simple variables of type integer with
absolute address 1 through 7, respectively. These variables
are GLOBAL and their values are not restored after an overlay.
M and MH are GLOBAL arrays with absolute base address of
0. Their types are integer and half-word, respectively.
These are used to great advantage together with Il through 17:

M(I1) = M(I2)$ results in the elegant code

LDA 2, STA 1
I1I, ... , I71 are used in conjunction with the M() and MH() arrays
in order to reference consecutive words, or half-words, of core.
As an example, the following statements replace the contents of
quarter 5 by the contents of quarter 4:

11 ="3777" ¢ 12 = "2377" $

REPEAT "400"§$ M(I21) = M(I1I) $

COMMENT LDAil , STAi2 §

Thus the value of the indicated index register is incremented

before it is used as a subscript. When the above program is

completed, Il will contain "2377" and I2 will contain "2777" .
(It is a quirk of the LINC that the core is logically divided
into halves; thus 3777 is the predecessor of 2000 and 1777 is

the predecessor of 0.)
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In the case of half-words, index registers are incremented by
4000 rather than by 1. Thus if an index register were stepping
through the characters of quarter 4, it would assume successively
the values 2000, 6000, 2001, 6001, 2002, etc. The 4000-bit
indicates the right-half of the word.
An index register can be made to point at a variable by a statement
of the form InI=<variable> . The code generated is:

SET i n

<variable location>
The following program places the characters of the STRING S() into
quarter 7, putting one character (right justified) into each word.

STRING S(20)=( alpha string )$

171="3377" $

COMMENT: There is canonical correspondnece between
registers and quarters §

12I=S(0) $ 12=12+"4000" §$
REPEAT 40%$ M(I7I)=MH(I2I)$
COMMENT: LDHi2 , STAi7 §

D. POINTERis that cell ("155") in QUARTER O which points to the top
of the BUFFER. The statement POINTER=M(POINTER) would erase
one record from the BUFFER. If we assume that the top record of
the BUFFER begins with an alphabetic item, then the statement:

12=M(POINTER)+"4001" $
would allow MH(121) to reference successive characters of that

first item.
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input-output

Since the Balgol procedures READ and WRITE do not exist in Blink,
input-output requires creative programming on the part of the Blink
user. The following examples exhibit solutions to the problem of
typewriter input-output as well as providing examples of complete
Blink programs.

Each of these programs is a primittve "desk-calculator'’: given
two octal numbers from the teletype, our programs will print out
the arithmetic product.

method 1; avoiding external procedures:

STRING REQUEST(5)=('FACTORS.. '),
ANSR(6)=('PRODUCT 1S..') $
LIST FACTORS (X,Y), PRODUCT ( ANSR(),X.Y),
ASK(REQUEST()) $
GET($$FACTORS)$ COMMENT ERASE PARAMETERS SUPPLIED BY MONITOR $
PUT ($$ASK)$ COMMENT MESSAGE TO BE TYPED BY QA $
NEXTVALS.. OVERLAY 23 $ COMMENT QA PROGRAM $
GET ($$FACTORS)$ COMMENT INPUT OF X AND Y $
IF X EQL O $ RETURN $ COMMENT TERMINATION CONDITION $
PUT($$PRODUCT,ASK) $ COMMENT BOTH LISTS COMBINE INTO ONE RECORD $
GO NEXTVALS $
FINISH ¢

method 2; avoiding tape shuffling:

(same list declarations)

GET($$FACTORS) $ COMMENT AGAIN MERELY ERASE BUFFER $

PUT ($$ ASK )$ COMMENT MESSAGE TO BE TYPED. $

EXTERNAL SUBROUTINE TYPEREC $ COMMENT THIS ROUTINE TYPES A RECORD $

EXTERNAL SUBROUTINE INREC $ COMMENT THIS ROUTINE ACCEPTS A RECORD $
NEXTVALS.. ENTER TYPEREC $ COMMENT TYPE PROPER MESSAGE $

ENTER INREC $ COMMENT ACCEPT DATA FROM TELETYPE $

GET ($$ FACTORS ) $

IF X EQL O $ RETURN $ PUT($$PRODUCT,ASK)$

GO NEXTVALS $

FINISH $
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By both of the above methods, the user-Linc communication could look
about like this:

t

%k ok e

%*

<PROG>>
MULTIPLY
NIL>

<RUN>>
FACTORS. .>>
-2

3

<RUN>>
PRODUCT 1S..
7771
FACTORS. .>>
2

i

<RUN>>
PRODUCT IS..
10

FACTORS. .>>
0

<RUN>>

<PROG>> (monitor reloaded)

As a final example, the following program finds the product

of only a single pair of numbers:

(same 1ist declarations)

GET(“FACTORS)* COMMENT USE MONITOR FOR INPUT $

PUT($$PRODUCT)$ COMMENT MONITOR AUTOMATICALLY DUMPS BUFFER $
FINISH $ COMMENT RETURN AUTOMATICALLY COMPILED AT END OF PROGRAM $

In this case the on-line listing could look like this:

* %k %k

<PROGC>>
MULTIPLY
FACTORS>>
2

3

<RUN>> .

PRODUCT S..

6

<PROG> 2.



- —

SAVE !

Aras

RESTORE? 46

an47
ansSa
751
Am52
apS3
AAS 4

EMPTY 2255
TUSE

ans57
ARALA
a6 1
n@eo
AM63
PR 4
nA6S
nMé66
nne7
AT O
anT
ART 2
nR73

PARAMOAAT7 4

| "A7S
| nnT6
’ 0aT7
\
|
|

indicates data location

- ____QUARTER O "yn
16 miIen STC 16
CLR A1P] LDAT 16
STA n1e2 SCr 6
3140 #1%3 STC 15
<TA 72104 LDp 16
e¥clale 72105 BCL*t
RCH 2106 TT10R
415 ?107 ADD 117
dMP 420 211¢ 6DD 17
HLT 7111 JmMpP 113
HLLT 2112 LDAT17
HLT 113 STAt 16
HLT 114 XSKt15
HLT 72115 Jdmr 112
HLT 7116 LDAT

HE T A117 6001
SFTt 15 7120 ADD 16
3INAm 7”121 STIC 122
LDas 72122 JMpE ©
1776 REPEAT 2123 Lbpea

ADD @ o153 »

STAt 15 2125 SIC 21m
STC 16 7126 Jmpr 2nm
LDhat 16 /127 Semr 1S
ROLT1 /2137 HLT 19
SCR 1 /?131 STC 136
STC 14 ?132 ADD 210
LDha 14 ?m133 JMF T4
STAt1S /7134 gMpP 1502
L7ZE* /P135 HLT

JMP 27 /72136 HLT

Lha 7137 LDAT17
21 M4 AZF
STAt15 N141 APO

LD 142 gvMp 150
15 7143 COM

STC 21 Mla4 STC 1w S
JMP 116 ?145 JMpP 135
LDe STEP 7146 XSKt 1@
7] RA147 JmF 135
STC 73 EXIT @150 LDa

SET 15 151 136

21 7152 STC 243
LpA 15 M153 JMP 241
A7F ¢t 7154 SETt11
HLT POINTER©® 155 3140
STe 7156 LDA 11
21 7157 JmpP 9
STC 15 2167 LDA
LDatis 7161 11

STC 14 7162 STC 155
LDAt 14 7163 JVF 7
ROLt1 PUT 2164 _LDA

SCR 1 7165 0

STC 16 n166 STC 176
Lbat 1S 2167 Jmpr 154
STA 16 7170 LDa
LZF? 7171 11

JVMP 63 172 STAt1]
JMP o 173 JMP 160
ADD 23 174 COM

STC 17 7?2175 STIC 276
ADD & 72176 JMP @
aDD 23 ?177 JmP 154

n2ne
n2e
P2 A2
n2M3
vona
nees
namne
ponT
w210
P211
w212
n213
P214
7215
n216
n217
/ no2n
N2
w222
EMPTY 2223
224

no25

LST. OP opoe
n227
P230
n231
/n232
/9233
ne34
7235
n236
n237
N4
LST.CL 7241}
mo 42

n243
NP L4
n245
/02 46
/o247
nesn
#25 1
P52
n253
»254
»255
P256
n257
n26n
7261
n262
LST.EL 0263
N26 4

n265

P266

0267

/o270
/@271
/n272

"273

n274

w275

0276

"277

GET

GET. CL

TRING

STC 21w
ADD 17
STa 11
Lber 13
STetrt 11
XSKt17
JMiP 203
LDet

”

STAr 11
JMP 162
JMP 231
LDe
7]
ST1C
JMp
STC
JMp
AZET
HLT
STC
JMP
STC
ADD
STC
JMP
ROL
STC
JMP
ADD
STC

176
20

301
154

361

175

243

7]

271

20

3

276

271

@

243 RETURN
JMEF 154

STC 155

JMP 46

CLK

JmpP @ OVERLAY
ADD @

JMP T4

JMP 1601
HLT

LDAr 17

STC 13

ADD 247

STC 271

JMP 46

LDA 13

com

SRO

276

ADD 264

JvP 274
ADAtr
7776
STC
ADD
JMpP
JMP
HLT
JMP 46
LDAar 17
STC 17
SKQO+t

7]

JMP 177

NN

13

%)
74
16001

n30a
7n3n1
23@2
n3n3
N304
w305
n30n6
nw3ui1
w310
7”311

SETs11
]
LDAr 1
BSE*
600
Cium

ADD 11
STC 301
LDAT 11}
STatr 13-

7336

@343

72312
#313
n314
»w315
7a316
n317
w320
n3zi
n3ze
n3e3
w324
©325
n326
n327
330
7331
n332
7333
P334
n335

XSKt17
JMP 310
Jmp 231
HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

HLT

JMP 46
STC 341
KCG

@

JMr @0
AZE Y
JMP 336
APC
JMF
STC
ADD
STC
JMy
SCR
STC
ACGt
4171
ADD 130
ADD 356
STC 356
LDA

17

NOP

NOP
NOP
NOP
NOP
NOP
ROL 3
ADAr
4001

w331
w340
?341
nw342

n344
2345
N3 46
w347
W35G
?351
n352
353
»354
7355
#356
7357
n36w
361
7362
0363
n364
7365
w366
7n361
n37¢
N371
nw372
?373
374
w375 STC 377-
A376 RCG

w377 @

363-
17

2
342
20
2
356
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SAVE and RESTORE

These routines govern a push-down stack whose presence

allows the other routines of quarter O to be recursive.

JMP SAVE
Iocation‘
location,

&

locationn+h000

causes the n locations together with their contents to be saved on
the top of the push-down stack. The call JMP RESTORE causes the
topmost list of locations on the stack to be restored to their former
contents. This push-down stack occupies cells 3000 to 3140 and is
called the save-buffer, as opposed to the put-buffer which begins

at 3140,

PARAMS

Consider the procedure call P(3,X$ Y$ L ). The corresponding

symbolic code is

LDA
X

STC. 3
JHP P

3

0 (VALUE OF X)
Y (ADDRESS OF Y)
JMP L

All parameters are stored in memory immediately following the
JMP to the procedure. Value parameters are represented by a numerical
value, name parameters are represented by an absolute address, and

program reference parameters are represented by an appropriate JMP

5k,



instruction. The JMP to the procedure, together with the parameters,
is called the calling sequence. Upon completion of executjon, the
procedure normally JMP's to one location beyond the calling sequence
from where it was currently called.

The PARAMS routine can be used by the programmer (and is auto-
matically used by Blink programs) to facilitate the referencing of
parameters within the body of a procedure. PARAMS is itself a procedure

with one value parameter. The left half-word of this parameter is

e~ e

P | - - — A a - - - e sams
jo-N, , and the rFight ha th ber

= ot O S ¥ | t
S N 4 wWnEie “V 13 wne numce

value parameters expected by the procedure, and Np is the total
number of parameters. PARAMS stores the return address and the
value parameters in the body of the procedure (as shown below),
and leaves index register 17 pointing to the last value parameter

Consider the following Blink procedure declaration:

PROCEDURE P(X, Y$Z$L)$
BEGIN
Z=X+Y$
IFZEQL5$G0TOL $
END P()$

which is equivalent to:

,P LDA LDA
0 »ZADDR2 (ADDR. OF Z)
JMP PARAMS (JMP Th) ADA;

ThOh (76-2,4) -5

>RET AZE;

s X sJL (IMP L)

,Y JMP RET

LDA; 17

STC ZADDRI

LDA 17

STC ZADDR2

LDA; 17

STC JL

ADD X

ADD Y

STA

»ZADDR1 (ADDRESS OF Z)
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The above symbolic code is meant to represent the kind of code
automatically generated by the Blink compiler; the Lass programmer,
however, can make somewhat more efficient use of the PARAMS routine,
since he can take into account the individual characteristics of

a given procedure. Here is a more optimized version of P():

s P LDA

0

JMP PARAMS
7204 (Let all parameters be picked up by PARAMS)
s RET

2 X

s ZA

sJL

SET 17

ZA

LDA

X

ADD Y

STA 17
SAE;

5
JMP RET
JMP JL

which is 5 cells shorter than the compiled code.

REPEAT

the program

JMP REPEAT
JMP PAST
5"

(code)

JMP STEP
s PAST (etc.)

causes ''code'' to be executed 5 times. REPEAT is completely recursive
(i.e., many REPEAT loops may be nested), and is the sole user of index

register 10. A REPEAT loop can be terminated only by completing
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the full number of iterations (when control will transfer to the location
PAST), or alternatively, by executiong the instruction JMP RESTORE
followed by a JMP to any desired location outside the loop. If the
count parameter of a REPEAT loop (5 in the above example) is zero

or negative, the loop is not executed at all.

57.



PUT and GET

The following program will replace each item in the list L2
by the corresponding item in the list L. A,B,X,Y, are variables
and S1() and S2() are strings.

STRING S1(5)=" ('ALPHAS') , $2(5) $
LIST L1 (A,B,S1()) $

LIST L2 (X,Y,52())$

PUT($$LY) $

GET($$L2) $

(etc.)
The corresponding symbolic code:

JMP PUT
JMP L1

JMP GET

JMP L2

JMP GETCL

(ete.)

,L1 ADD O

JMP LSTOP (BEGIN LIST)

LDA;

A (ADDRESS OF A TO ACCUMULATOR)

JMP LSTEL (SEND AN ITEM TO PUT OR GET)
3776 (A CONTROL WORD; THE FIRST DIGIT IS)
LDA;  (THE TYPE, 3 INTEGER, 7 IS ALPHABETIC)

B (THE FINAL 3 DIGITS ARE THE COMPLEMENT OF)
JMP LSTEL (THE SIZE OF THE ITEM)
3776

JMP STRING ( -SEND A STRING )
S1 (STRING ADDRESS)
JMP LSTCL (FLAG END OF LIST)
,L2 ADD O
(etc.)
JMP LSTCL
sS1 5 (STRING SIZE)
IIALH
Hmll
IIASII
Th74  (END CODE)
O (5TH CELL NOT CURRENTLY USED)
T47h  (EXTRA END CODE ADDED BY COMPILER)
252 5
0
DITTO 4
T4 Th
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The BUFFER:

The BUFFER has a linked-list structure, the top of which is POINTER
(cell 155). If in the previous example we assume that A and B have the
values 7 and 24, respectively, then after the statement PUT(;;L1) , the

BUFFER would have the following appearance:

LOCATION/CONTENTS
0155 2154
3140 0000 . . . null contents denote BUFFER bottom
3141 3776
3142 0007
3143 3776
3144 0024
3145 7771
3146 4154
3147 6050
3150 4163
3151 7474
3152 0000
3153 7474
3154 3140

If GET is ever entered when the BUFFER is empty, i.e., when location 155
contains 3140, then a halt occurs at location 223; if RESTORE is called when

the SAVE-BUFFER is empty, a halt occurs at location 55.

OVERLAY:

When it is desired to OVERLAY a program from the stack, the pProgram
number is loaded into the accumulator, and JMP OVERLAY is executed. When
a program has completed its function and wishes to return to its caller,
JMP RETURN is executed. OVERLAY O is equivalent to RETURN. The sequence

(case 1) LDA{
0005
JMP OVERLAY
JMP RETURN

is much more efficiently accomplished by:
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(case 2) LDA;
=3
JMP OVERLAY
When OVERLAY is given a negative parameter, the contents of core

are not written out on tape beforg the indicated program is loaded.
When the program completes its execution, the return is one level
lower. Thus if program A calls program B (with a positive parameter)
and program B calls program C with s negative parameter, then when
program C executes JMP RETURN, control will be returned to program

A just beyond the location from where it called B.

files

Each file is represented by an entry in its book's index. The
first half word of each such entry contains the number of characters
in the file name, the next n half words contain the name itself,
and the next two half words contain the length (in blocks) of the
file and the first block occupied by the text (mod 100). Entries
are in alphabetical order and the end of the index is flagged by a
zero where the next character count would be.

Some programs (e.g. EDIT, LASS, TYPE) utilize the following
convention: The first word of a file can be used for a control word.
The left half of the word contains the current length of the file
(must not exceed the maximum length as per the index entry) and
the right half of the word denotes the kind of imformation currently
stored in the file. "A" (41) is alphabetic, and "B" is a Blink

compilation.




How to Run a BLINK Program.

The BLINK3 compiler is stored in the disc files of Stanford's 7090
computer. In order to use this compiler, it is necessary to prepare a

card deck as follows:

No. 1 Card: SYSTEM :  F-INFO
TAPES ¢ Mount on A3, at low density,
a tape which can be removed
from the Computation Center.
No. Ne, 2 Card: SYSTEM : F-INFO
Control Card: Cols. 1-6 : BLINK3 file number (changes
periodically), right justified.
Cols. 7-11 : BLINK

There should follow BLINK source decks. Each BLINK program should be terminated
by a FINISH CARD. Control is removed from the BLINK compiler by either a *QUIT
or a *GETCOR control card.

The output produced by BLINK3 will be on the tape which was mounted on
unit A3. This output is quite similar to that produced by the SUBALGOL compiler,
i.e., listing of the source decks, diagnostic messages, symbol tables of the
compiled programs (these being especially useful for console debugging). In
addition, however, the tape will contain the actual LINC code produced by the
compiler.

If no compiler error messages are produced, the tape is brought over to
the LINC, mounted én the LINC's tape unit, and read by an appropriate LINC
program. One such program, BLINK , merely searches the tape, ignoring all
that it sees, until it comes to compiled code. That code is then transferred

to the LINC tape, unit 1, in the form of a TEXT of type B .
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<PRQOG>>

TYPE
BLINK
DISTAPE
NDISPLAY
DEF INE
MNTR

EDIT

*
-
-

QA
LASS

$
<PROG>>
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LASS
STACK #, FILES>>
19

/2

TYPROG
TYPROG?2

TYPE
GENTYPEN
TIFAST

3

<RiUN>>

CORE USED: 400 1271

<TXT 1
1185 TYPE
1135 TYPEN
208 X
6020 J
2000 A
1000 L
4020 S
654 BL
418 NWTXT
630 BELLS
614 OCTADE
443 FMT
645 READ
766 NC
474 TXT
762 OCTAL
752 UNTO
460 BFMT
756 OTXT
552 NAME ’
784 LINE
532 NWP
634 LNUM
735 FINP
603 NMR

<TXT

<TXT
1237
1132
1134

1127
1120

<TXT
1250
1141
1142
1234
1163
1202
1166
1153
1170
1216

3

Ti

E277
RTRN
NORMAL
NEWL INE

4

EMI
RET
VAL
SKIP
BL ANK
SPECIFIC
ROT2
ROT1
START
TY 1

562
575
6217
621
660
675
732
733
730
751
741
1014
1077
1076
18675

NMSG
AST
LNR
TYN
BLR
NBL
LRT
FINTXT
TYCR
FPR
E1l
NXB
BY 1
BY2
BY3
TYPE

<TXT 5
1245 LOOP
1271 FAST
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LASS

STACK #, FILES>>

11

/2
BLINK
/77
INREC
CONVTBL
CONVRT
3
<RUN>>

CORE USED:

<TXT 1
1174 INREC

1526 CONVRT

<TXT 2

1469 REWIND

1202 RET
1221 REC
1282 MINL
1203 MAXV
1204 PERR

1264 GOBKWD

1233 GOFWD
1343 FWD
1362 AREC
1337 APAR
1322 STOP
125¢ RPAR
1246 CNCH
1346 LPAR
1319 BKWD
1314 BTH
1347 APRET
1350 APWT
1344 LPF
1443 ARET
1367 ARST
1446 HID
1373 LOD
1440 NOMO
1525 RWRT
1541 TOP
1513 TIM

4072 1673

BLINK

<TXT 3
15634 CONVTBL

<TXT 4
1532 NXT
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L.ASS
STACK #, FILES>>

12

/2

DISTAPE
CONVTBL
VARBORG
INREC
BUILDIMAGE
IMAGE
DISPL AY

pPOTC
Pl G S

CORE USED: 4486 2332

<TXT 1

1220 INREC
1264 REWIND
1332 NEWIMAGE
1355 ADDC
1473 ADDN
1543 ADDS
1566 DISPLAY
1643 POTS
2332 LASTCELL
2000 IMAGE
1733 CONTBL
600p J

40011 READ
778 POT

477 E1

414 REC

411 MOV

420 NEWIM
761 ERR

735 HEDR
424 CHOOSE
637 BCD

6@% SENSE
473 GRP

451 BIL

467 LINE
454 EM1

615 TEST?2
716 LOWL
470 NXTL
523 GRP1
502 NHW

527 CHARS

DISTAPE

507
626
532
562
541
379
726
633
572
612
646
679
654
667

657
122
673
735
701
769
1725

CDh
ADDB
E73
GRP2
NC
RDY 1
CONV
USEBLK
RDY
RET
AL
LINE1
NL

sc
LOWLA
NEWC
BLNKS
usc
HEDRT
PARMSG

<TXT 2

<TXT 3




<TXT
10064
1945
1006
16097
1019
1070
1837
1107
1166
1143
1126
13854
1652
1152
1114
1120
1153
1154
1159
1247
1173
1252
1177
1244
1331
1325
1317

<TXT
1336
1337
1343
1433
1374
1493
1361
1364
1400
1371
1456
1426
1432
1462
1455
1463
1503
1474
1475
1510
1521
1526
1547
1553

4
RET
REC
MINL
MAXV
PERR
GOBKWD
GOFWD
FWD
AREC
APAR
STOP
RPAR
CNCH
LP&R
BKUWD
BTH
APRET
APWT
LPF
ARET
ARST
HID
LOD
NOMO
RWRT
TOP
TIM

5
NIR
M
DUN
IMAX
NL
NCH
ADR
E73
NOC
NEWL
DUN1
NRML
ADD1
E77
E74
NEG
ABS
ADNR
NMBR
NXT
ST
NT
ADSR
ADSN

DLSTArE

<TXT

<TXT
1572
1577
1633
1611
1636

0T
[ Wy

<TXT
1847
1650
1651
1664
1711
1655
1717
1664
1701
1673
1709
2322
1703

<TXT

7
DISRET
D1
NEWLINE
NEWCH
BL ANK

FEATNT
VUL

19

RET
VALSET
NEW
SCANPOTS
TEST
NEWIM
STO
SCRET
sc2
E1¢20
SAMN
POT
E1l

11
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LASS
STACK #, FILES>>

13

/9

DISPROG
DISPROG2
BUILDIMAGE
DISPLAY
POTS

>
<RUN>>

CORE USED: 490 2439

<TXT 1
1457 POTS
1482 DISPLAY
1146 NEWIMAGE
1171 ADDC
13684 ADDN
1357 ADDS
6006 J
2000 A
1086 L
40088 S
A4 NEW
2017 IMAGE
1247 DISP
1263 VAL
420 M1
424 E1
721 GRP
1181 BLKW
474 BLKG
1111 LINW
535 SKP
522 NORD
1185 BLKIN
528 TP
541 ST7
540 BCD
2813 SKPS
611 NO2
16609 SENSE
556 LINE
1123 TSTW
551 A2
562 A3
672 A4

DISFPLAY

572
1273
711
613
624
634
653
2001
656
1845
714
741
737
THE

v IS

776

755
1132
1292

762
1136
1807
1234
1413
1143
1232

<TXT
1122

INT
HED
BIN
INDX
X2
X3
X4
IHED
X5
DISP1
B2
ADT7
B3
MU
GRP1
NHW
TEST2
CHARS
cb
ADDB
E73
GRP2
NC
USEBLK
BI1

HEDR

68.




<TXT
1152
1153
1154
1247
1210
1217
1175
1200
1214
1205
1272

LAl Tn)
| WS I ~A

1246
1276
1271
1277
1317
1314
1311
1324
1335
1342
1363
1367

<TXT
1406
1413
1417
1425
1452
2221

3
NIR
IM
DUN
IMAX
NL
NCH
ADR
E73
NOC
NEWL
DUN 1
NRML
ADPD1
ET7
E74
NEG
ABS
ADNR
NMBR
NXT
ST
NT
ADSR
ADSN

4
DISRET
Di

NEWL INE
NEWCH
BL ANK
CODES

DISPLAY

<TXT
1463
1464
1465
1474
1525
1471
1533
1580
1515
1504
1514
2421
1517

5

RET
VALSET
NEW
SCANPOTS
TEST
NEWIM
STO
SCRET
SCc2
E109
SAMN
PQOT

E1l

69.




LASS
STACK #, FILES>>

14
/2
DEFINE
<RUN>>

CORE USED: 400 1405

<TXT 1

DEF INE

T0.




LASS
STACK NO.,FILES>>

15

/7%
VARBORG
/2
MONITOR
/G

TYPE
LIMTYPEN
T1
INCHAR

>

<RUN>>

CORE USED: 420 2162

<TXT 1

<TXT 2

1735 INCHAR
1624 TYPE
1654 TYPEN

<TXT 3

1719 T

1651 E277
1653 RTRN
1646 NORMAL
1637 NEWLINE

MONITOR

<TKT 4
1797 RET
1672 ROT

<TXT 5
1721 EM1
1716 LOOP

<TXT 6
1776 RTRN
1745 PULSE
1747 WAIT
1761 IN
177%# NOCR

T1.




LASS
STACK #,

16
/9
EDIT!
EDIT2
EDIT3
EDIT4

FILES>>

T1

>

<RUN>>

CORE USED:

<TXT
1700
1523
18972
1602
13407
1316
1631
1332
1421
X4
1124
1361
1023
635
265
335
67720
20
32
404
33
436
55
1213
56
61
472
65
346
457
43 4
1435
475
1122
1216
SA6
513
526
5223

20 1724

1
Tt
NOROOM
SUBST
3B1
NWTRY
FNCH
FINDC
FINDIT
XPD
J
LGL
FRBT
SuB1
DISAGN
LBUF
Car
GO
READ
TPIN
BLK
BN
NBLKS
AFTP
SETOP
WRITE
MON
BKMON
CODES
HED
PARS
WRT
T™MAX
DEL
VAL
E1l
DN
DTST
DMV
DINC

<TXT 2
534 CLAL
1415 CHNGC
1922 INPTC
541 USE4
543 DISP
1153 FINDL
605 E@
612 NDG
626 M1
714 AC
725 DISL
T12 EM40
661 EMS®
767 TELE
T17 NCH
751 DBLK
763 FIULSE
765 WAIT
777 IN
1211 MOCER
1375 IFCH
1136 CRBT
1276 LNUM
1217 AH
1227 BK
1312 FIND
1363 INPT
1275 CHNG
1237 TYP
1544 PLIN
132% CMA
114% QSTS
1152 QTR
1167 TSK

<TXT 3
1224 PG
1252 TYPT
1271 TCR
1355 FDTR
1536 TYPS
1353 KPCK
1524 RBOT
1414 NCRT
1426 DIFF
1471 XPR
1442 RDIN
1455 EMT
1476 CMV
1545 TYP4

EDIT

<TXT
1606
1615
1614
1634
1645

<TXT
1711
1706

4
SuUB2
SUB3
SB2
SB3
JF

EM1
LOOP

720



LASS

STACK NO.,FILES>>

23

/7
VARBORG
/2

87

/77

TYPE
LIMTYPEN

CORE USED:

<TXT 1

<TXT 2

1574 INCHAR

1463 TYPE
1513 TYPEN

<TXT 3
1547 T1
1519 E277
1512 RTRN

1585 NORMAL
1476 NEWLINE

402 2077

8A

<TXT
1546
1531

<TXT
1560
1555

<TXT
1635
1674
16026
1620
1627

4
RET
ROT

EM1
LOOP

6
RTRN
PULSE
WAIT
IN
NOCR

73.



Less

STACK NC.,FILES>>

24

/70
VARBORG
/2
LASS1

Ed
<RUN>>

CORE USED:

<TXT 1

400 2775

LASS 1

Th.



LASS

STACK #, FILES>>

25

/72
VARBORG
/72
LASS2

H
<RUN>>

CORE. USED:

<TXT 1

<TXT 2

402 2200

LASS 2

75



<> <TXT 2
1137 T1i
<PROG>> 17232 E277
1334 RTRN
1027 NORMAL
1920 NEWLINE

LASS
STACK #, FILES>>

22 <TXT 3
/79

D cen 1150 EM1
;cg;“ 1941 RET

- 1642 VAL
GENTYPEN e e
n 1963 BL ANK
g 1192 SPECIFIC
<RUN>> 1066 ROT2

ISED: 407 1163 1253 ROTI

CORE L 177@ START
1116 TY1

<TXT 1
1295 TYPE
17235 TYPEN
67200 J
644 PN
442 L9
447 LN
617 SPC
456 RET
6773 RF
464 NXTB
6734 R
6757 SKP
527 NTXT
556 TAG
735 BLINK
711 CR
657 SPAC
763 SYM
744 SPCR
734 READ
754 RR
753 NOTP
773 READF
1734 RFR

<TXT 4
1145 LOOP

THIS PROGRAM IS STORED ON
BLOCKS 230 AND 237 OF UNIT 0.

LASS 3 16




/7@

?
NAME/LENGTH/BLOCK NO.

BUILDIMAGE 4 1 ‘\
CONVRT 1 27
CONVTBL 1 64
DISPLAY 3 5
DISPROG 4 74
DISPROG2 1 31
DISTAPE 4 67

EDIT1 4 4@

EDITZS 4 44

EDIT 4 58

EDIT4 4 54
GENTYPEN 2 18
IMAGE 1 66
INCHAR 2 12
INREC 4 14
LASS3 4 34
LASTCELL 1 2@
LIMTYPEN 2 21
POTS 2 23
PROGSTACK 1 25
T1 1 26

TIFAST 1 30
TYPE 2 32
TYPROG 4 60
TYPROG2 1 65 /)
VARBORG 1 73

\r SYMBOLIC ASSEMBLY PROGRAMS

PARAMS>>

/72

?
NAME/LENGTH/BLOCK NO.

BLINK 19 1

DEFINE 10 11
LASS1 19 21 BLINK FILES

LASS2 19 31
MONITOR 18 51
QA 19 61

PARAMS>>

77




*xRUILDIMAGE %

GLOBAL NEWIMAGE ADDC
‘GLORAL ADDNM ADDS
sNEWIMAGE LDA

7]

JMP PARAMS (FIMAGE$DONE)
7402

SNIR

<10>

2 IM

> DUN

Lhay

A0Q0

ADM

™M

STC 17

LA 17(GET LENGTH)

<2@>

ADD IM

CcoM

STC IMAX

STC NL

STC NCH

JMP NIR

»ADDC LDA (CHAR)
0]

<30>

JMP PARAMS
76M1

»ADR

LDA3 17
SAE;

2E73 73
JMP NOC
LDA3

<AD>

-1

STC NCH
sNEWL LDA;
1

ADM;

sNL

SHD3

1602

<S5@>

JMP DUN1

sNOC LDA;
1

ADM3

sNCH

SAE;

31

JMP NRML

<60>

LDA

N

SHD3
1500

JMP DUN1
SET3 1S
E73

JMP ADD1

<70>
SETs 1S
E77

JMP ADDI1
LDAs

1

STC NCH
JMP NEWL

sNRML SET 15

<1090>

17

JMP ADD1
JMP ADR
»ADD1 LDAs
» IMAX

ADD IM
AZE3

JMP @

<i1@>
SET 14
m™

LbA 15
SHD3
7500

JMP DUN1
STHs 14
SHD 3



<120>
T400
JMP DUN
LDA

14

STC IM
JMP @2
2ET4 T4

»DUN1 SET3 1S

<130>
E7a

JMP ADD1
JMP DUN
SETT 77

sNEG JMP ADDC

LDA 11
coM

<1 46>

JMP ARS

s ADDN LDA
]

JMP PARAMS
7581

»ADNR
»NMBE

SET3 11

<150>

NMBR

LDA 11

AZE3

CLR

»ABS STA 11
APO

JMP NEG
SET312

<160>

-3

+NXT RCL:
777

AZE

JMP ST
LDA 11
ROL 3

STA 11

<i78>

XSK3 12

JMP NXT
+ST LDA

12

ADA3

7776

STC 12

sNT LDA 11

<200>
ROL 3
STA 11
BCL3
7770
ADA3

"g'!

STC .2
JMP aDDC

<210>
(DIGIT)
XSK3 12
JMP NT
JMP ADNR
»ADDS LDA
14

JMP PARAMS (%£STR)

7601

<220>

sADSPR

LDAS 17

STC 11

LDH3 11

»ADSN LDH3 11
SHD 3

7400

JMP ADSR

<230>
SHD3
|'%$"

JMP ADSR
STC.2
JMP AaDpDC
(CHAR)
JMP ADSN

79



*¥CONVRT * %

GLORAL CONVTBL CONVRT
»CONVRT SET3 17

6400

SET 15

@

sNXT LDH317

ROR 1

<1@>
ADAj3
CoONVT
STC 1
LDH 1
STH 1
LDA
17
SAE

1
HY

~N oD

<20>

S

JMP NXT
LDA3

73

STH3 17
LDA3

T4

STH3 17

<30>
JMP 15

80




*xCONVTBL * %

GLOBAL CONVTBL
VARB

»CONVTBL 3721
2223

2425

2627

3031

<1@>
2435
2701
3723
217
6364
6566
6770
7172

<2@>
7314
1837
3737
1552
5354
5556
5760
6162

<30>
3704
1237
3737
1341
4243
4445
4647
SAS1

<40>
3716
1137
3737

81




**DISPLAY*%*

GLOBAL DISPLAY

»DISPLAY LDA

A

JMP PARAMS

7621

sDISRET(RETURN LOCATION)
LDA3 17

<10>

ADA:

4000

STC D1+1

sD1 SETs12

(LOC OF STRING)
SET313

1340

SNEWLINE SETs 1

<20>

20

LDA3

-40

ADM

13

sNEWCH LDH312
AZE3

JMP BLANK

<30>

SHD3

74029

JMP DISRET
SHDs3

7300

JMP NEWLINE
ROL 1

ADAs

<40>
CODES
STC 14
LDAS

4

ADD 1
STC 1
ADD 13
DSC 14

<SO>»

DSC3 14

JMP NEWCH
sBLANK LDA3
Pa

aDD 1

STC 1

JMP NEWCH
VARB

<60>
+CODES @
7

7500

@

600
600¢
2476
6624

<7 @>
7731
22 45
231
1304
1607
7
6000
6@

<10@>
3600
41
2100
36
3625
2517
3704
A0 4

<110>
100

2

404
404
360

3

201
12004

82




<120>
4136
3641
21
177
4526
3145
5141
2651

<130>
1070

LNz Ke 30 ]
IO

5171
4651
5136
1611
4241
7044

<140>
5126
2651
4539
3446
1209

100
12

<150>
1204
21
1212
1212
2100
412
2000
3645

<160>
2000
3056
4437
3744
5177
2651
4136
2241

<178>
4177
3641
5177
4141
5077
40580
4136
6745

<200>
1877
7710
7741
a1
4142
4076
a1
2112

<210>
177
191
2057
5720
1037
37064
a1717
T741

<220>
44717
3044
4136
3743
a47117
3146
4531
2245

<230>
7740
AR40
177
7701
374
7402
215
7502

<240>
3663
6336
770
T807
4543
6151

<250>
301
1707
2000
3845
2009
30aS
1777
1117

<260>
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**DISPROG**

GLORAL POTS DISPLAY
GLOBAL NEWIMAGE ADDC
GLORAL ADDN ADDS
DEFINE J JMP

DEFINE A ADD

DEFINE L LDA

DEFINE S STC

<19>

SET 4

POINTER

L

S POINTER

>NEW J NEWIMAGE
IMAGE

J DISP

L

<2@>
3VAL
ADA3
-1
APO3
CLR
ADA3
10
ADAS

<30>
M1 -1
APO
CLR
ADAs
2E1 1
com

S GRP
A VAL

<a(>
ROL 4
A 2VAL
ADA3
-1777
APO3
CLR
ADA3
1777

<5@>
AZE3
CLR
STA
BLKW
SNS3 @
S BLKG
L

4VAL

<60>
ROL 3
A gual
A M1
APO
CLR

A E1l

S LINW
A SVAL

<7 P>
ROL 3
A TVAL
ADA3
=777
APO;
CLR
ADAs
777

<100>
AZE;

CLR

S SKP

Ls

»BLKG =1
AZE3

Je3

APO

<110>

J NORD

SAE

BLKIN

Je2

J NORD

ROL3 3(UNIT)
SCR 3

BSE3

<120>

70004

S TP 1

ROL3 4 (GET UNIT)
ADAS

RDC

S TP

A BLKG

S BLKIN

<] 37A>
»TP RDC
o

¥

$NORD L3
67717

A SKP
ROR 1

S S8ST7

A SKP

<140>

AZFE 3

J BCb-2

J ADDS

SKPS

J ADDN

» SKP

SNE 2(BCD?)
J NO2 (NO)

<150>

2BCD SET3 7
»ST7

L3

SNS 2

S SENSE

Fd

J TSTwW
»A2 LDH37
SAF 3

14

J A3

L3

sLINE

A M1

84




<170>

S LINW

J BCD

A3 L

LINE

SAE (LINE FOUND?)
LINW

Je2 (NO)

J A4 (YES)

<202>

A E1

S LINE

» INT SNS 2 (MODE CHNG?)
J NEW (YES)

LDH 7

SHD3

7320 (FIND CAR. RET.)

J A2

<210>
LDH3 7

J INT

»R4 J HED
LDH 7

Se.2

J ADDC
(CHAR)
LDH37

<220>

J-‘4

sNO2 SNS 3 (INDX?)
J BIN (NO)

> INDX SET 7

ST7

Ls

SNS 3

S SENSE

<230>

L3

1

S LINE

J TSTW
»X2 LDH37
AZE

J X3

L

<240>
LINE

A M1

S LINW
J INDX
2X3 L
LINE
SAE
LINW

<250>
Je2

J Xa

A E1

S LINE
LDH 7
ADA3

2

ROR 1

<260>

ADM

7

J X2

2X4 J HED
J ADDS
IHED

»XS J ADDC
73

<270>
LDH 7
coM

S 1
LDHs 7
S.2

J ADDC

XSK3 1

<300>
JQ'S

J AapnC
LDH3 7
S.2

J ADDN
(LGTH)
J ADDC

<310>
",
LDH;s 7
S.2

J ADDN
(BLK)
LDH3 7
AZE

J XS

<320>

J DISP1
»BIN Ls
SNS 4

S SENSE
»B2 J TSTW
L

LINW

A M1

<330>
MUL s
»GRP
coMm

A SKP
STA
ADT7
ADA3
-776

<340>

APO

J B3

L3

-1

ADM

LINW

J B2

»B3 J HED

<358>

L3

sADT7

ROR 1

ADAs

7377

S 7

sNWL SET 1
GRP
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<360>

SET 2

7

Ls

5252

S GRP1
sNHW LDH;32
J TEST?2

J CHARS

<37@>
LDH 2
sCce 2
:CDh ADAj3
'!G"

S.2
J ADDC
(DIG)

LDH 2

<4P>
BCL ;3
7770
SRO;
2525

J Cb
SRO3
»GRP1
J ADDB

<410>

XSKs 1

J NHW

»sCHARS SET 1
GRP

SET 2

7

J ADDC

»E73 73

<420>

Ls

5252

S GRP2
sNC LDH32
J TEST?2

J DISP1
LDH 2
ADA3

<430>
-73

AZE

APO;

J USEBLK
A F73
AZES

CLR

Se2

<440>

J ADDC
(CHR)

»BI1 J ADDR
SRO3

»GRP2

J ADDB
XSK3 1

J NC

<450>

J ADDC

73

SET 7

2

J NWL

»DISP1 J ADDC
14

»DISP J DISPLAY

<460>
IMAGE
SNS;3 1

J RETURN
J POTS
VaL-1

J NEW
SNS30

J NEW

<AT0>
»SENSE
J NEW

J DISP
»VAL
DITTO 7
CONT
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**¥DISPROG2**

sHED L
@

S HEDR
J ADPDC
"( *w

J ADDN
2BLKW

<1@>

J apnc
'.)"

J ADDN
sBLKIN =1
J ADDC

"’ "

J ADDN
SJLINW

<20>

J ADDC
73

L
BLKIN
AZE3
Je3

APO

J DISP1

<36>
»HEDR
»TSTW L
LINW

AZE

J

J DISP1
sTEST2 L
2

<40>

SAES3

2002

XSK3 @

Jd

»ADDB SET 11
@

J ADDC

<S5@>

J 11

»UUSERLK J ADDC
17

J BI1

VARR

ORG 2000

7474

»IHED 10

<60>
OVNA"
I'ME"
::,’ L::
..EI.V‘.'
"GT"
"H/"
I'BL"
l‘K#'l

<T0>

7474

»SKPS 3
!'SKII

IQI Pl'

T4

» IMAGE 209
DITTO 206
7474

<180>
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**DISTAPE **

GLOBAL INREC REWIND
GLORAL NEWIMAGE ADDC
GLOBAL ADDN ADDS |
GLOBAL DISPLAY FOTS
GLOBAL LASTCFLL IMAGE
GLOBAL CONVTBL

DEFINE J JMP

<2¢>

STC REC
»MOV CLR
STC NEWIM 1
J INREC
SREC
LASTCELL

7

J FEPRR

<3PA>

JNEWIM SRO3

A

J ERR

J HEDR

»CHOOSE SNS 3(BCDsSBIN?)
J BCD

LDAs

SNS 3

< 4>

STC SENSE
LDA

3POT

ADAs

-10

APO;

CLF

ADA3

LASTCELL
STC 2

J TEST2
J LOWL

J ADDN
sLINE

<100>

sNXTL SET 3
2

SETs 4

s GRP

J ADDC

73

LDAs

5252

<110>

STC GRP1
Je2

sNHW LDH32
J TEST?

J CHARS
LDH 2

SCR 3

+CD ADA;

<120>
sopper
STC.2

J ADDC
(DIGITY
LDH 2
RCL3

VOOANW

J NHW
sCHARS SET

<1 40>
GRP

J apnce
»E73 73
SET 2

3

LDAS
5252

STC GRP2

<150>

Je2

>NC LDHs3?2
J TEST2

J RDY1

J CONV
ADA;

-73

AZE

<160>
APO ;

J USEBRLK
ADD ET73
AZE;

CLR
STC.2

J ADDC
(CHAR)
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<17@>
J ADDB
SRO;
»GRP2
J ADDB
XSK3 4
J NC
LDH3 2
J NXTL

<?20@>

»RDY1 J ADDC
T4

»RDY J DISPLAY
IMAGE

aNSs 1

J RET

SNS; 4

J READ

<218>
s SENSE
J NEWIM
J POTS
POT-1
J NEWIM
SNS 2
J RDY
SNS; @

<220>

Jo‘]

J MoV

»RET RDC3
150

J @

»TEST2 LDA
2

CcOoM

<230>

ADD 7

ROL 1

AZE

APO;

XSK3 0

J @

»ADDB SET 11
]

<240>

J ADDC

J 11

»USEBLK LDA3
77

X8K;: @

J @

»BCD LDA;

LINEY

<260>

coMm

STC 4

SET3?2
LASTCELL=-4000
sNL XSKs 4

Je2

J BEGN

»SC LDHs32

<27@>

J TEST2

J LowLA

J CONv

SAE;

73

J SC

J NL

sBEGN J ADDN

<300>
sLINE1

J ADDC

73

SNEWC LDH32
J TEST2

J RDY1

J CONv

AZE;

<310>

J BLNKS

»UUSC STC.2

J ADDC
(CHAR)

J NEWC
2BLNKS LDH:32
J TEST?2

J RDY1

<320>

J COnv
nzZe:

J RLNKS

J ADDR

J CONv

J uUsc
sLOWL LDAs
-1

<330>

ADD LINE

J BIL
JLOWLA LDA
4

ADD LINE1

J AL

»CONV LDH 2
ROR 1

<340>
ADAs
CONVTRL
STC 17
LDH 17

J 2

sHEDR LDA
7]

STC HEDRT

<35@>

J NEWIMAGE
IMAGE

J RDY

LDA

POT

ROL 4

ADD 2POT
ADAj3

B9




<360>
-40=-1200
STA

REC
STCe?

J annnN
(REC)

J ADDC

'!"'

<370>
SHEDRT
sERR CLR

coM

STC NEWIM

J HEDR
J ADDS
PARMSG
J CHOOSE

<tLP0>
»POT
DITTO 7
VARR

s PARMSG
"PA'I

"R ™"
"ER'I

"R .

<4H) P>
7474
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*%xEDIT1%%

GLORAL
GLORAL
GLORAL
GLORAL
GLOBAL
GLORAL
GLOBAL

<10>

GLOBAL
cLoRAL
NEF INFE
DEFINE

ORG 20

T1

NOROOM
sSuBsST

SB1

NWTRY FNCH
FINDC
FINDIT XPD

»READ LDAs

RDC 10

STC TPIN

<20>
LDA;
2000

ADD BLK

STC BN

ADD NBLKS

coM
STC 17

»TPIN RDC WRC 10

<33>
»BN
LDAS
1001
ADM

BN
XSK3 17
JMP (] ’7
LDA3

<40>
T4
STH
7777
SET3 3
6700
LDH;3 3
SAE;
T4

<50@0>

JMP.'B

JMP CAR

sAFTP JMP SETOF
SJWRITE LDA3

WRC 10

J READ 2

2MON LDAS

J BKMON

<120>
71
1004
4136
3641
21m
177
4526
3145

<138>
S141
2651
1070
1037
5171
4651
S136
1611

<140>
4241
TR44
S126
2651
4530
3446
1200

<150>
100
12
1204
21
1212
1212
2100
412

<160>
2000
3045
2000
3056
4437
3744
5177
2651
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<170>
4136
2041
4177
3641
S177
4141
508717
405Q

<200>
4136

6745

1277

7710

7741

41

a1 4?2

4076

<210>
477
2112
177
101
2057
572
1337
3704

<2202>
41717
7741
4477
3044
4136
3743
44717
3146

<234>
5121
4651
7740
40409
177
7701
374
7402

<24 >
275

7522

3663
6336
779

7087
4543
6151

<250>
7

e,
<z

221

1707
2000
3R45
2000
3845

<260>
77717
1777
»LRUF
DITTO 47
»sCAR SET
A

LDAs

345

<270>

J T1
LDRAjS

353

J Ti

J 13
’HED'.( ”"”

L4] ) e

1

<300>
RT3
ORG 400
J GET

J PARS
J GETCL
LDA;
sBLK

AZE

13

<310>
APO

J 336
ADAS
4000
STA

3

STC WRT
RNC 14

W
N
)
v

LS -
AV]

N

mrrNNna A
TS ™M

9

e s &) e

S
g
£ D
X3
-

LDAs

<330>
"AA"
STH 2
LDA3
74
STH3 2
WRC 1@
sWRT
LDAS

<340>
»NBLKS
ADA3
-4
APO3
CLR
ADA3

4

STA

<350>
NRLKS
ROL 10
ADAS3
1777

CcoM

STC TMAX
RDC

160
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<360>

J READ
»PARS ADD O
J LSTOP
LDAs

RLK

J LSTEL
3776

LDA3

<377>
NRLKS

J 1L.STFL
3776

J LSTCL
sBKMON FDC
150

J

sDEL LDA

<4Q0>
VAL
AZF;s
ADD E1
coMm
APOs
coM

STC 17
STC VAL

<410>

»DN SET 11
2

SET 3

2
LDH 11
sDTST SHD;
7400

J DMy

<423>

SHD3

73004

J DINC

LDHs 11

J DTST

»DINC XSK317
J--3

LOH3 11

<430>

sDMV STH 3
SHD3;

7400

J DISAGN
LDHs 3

J DMy-1
CONT
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**¥EDIT2%% <SO> <120>

2000 LDAS
sCLAL CLR ADA3 J DISL
STC CHNGC SJEG "a* XSK3 12
STC INPTC STH3 11 Je=2
STC SuB1 LPDHs 11 LDA
STC FINDC SETs 17 AC
»USE4 LDA -4 ADA3
4 »NDG LDA -14
<10> <60@> <130>
»DISF J FINDL 4 SRO
SET 12 ROL 3 INFTC
2 STA ADD EM4@
SET 14 4 SET3 17
4 RCL 3 »yEMS50 -50
LLDAS 7774 SET3 16
-19 ADD EO@ )

ADD 4 STH3 11 SXLs

<20> <70> <14@>

J FINDL XSK3 17 J TELE
SET 5 J NDG DISs 16

2 LDAs XSK3 17
SET 6 M1 -1 Je= 4

4 ADD ¢ SETs 11
SET 2 com LBUF

12 ADD 4 SRO

SET 4 com INPTC
<30> <1030> <150>

14 STC.3 J DISL
LDAs STC VAL J DISAGN
207 »DISAGN SET312 +DISL SET 15
SRO AC# OF LINES) &

INPTC LDAs SETs !

J T1 1349 20

SETs11 STC AC LDA3

HED SETs 11 SEMHG - 40
<40> <110> <160>

LDA HED- 4000 ADM;

3 J DISL »AC

RCL LDAs SETs13
A000 -4000 -30

SCk 10 ADD S #NCH LDH311
ADAs STC 11 SXL3

-3 SRO J TELE
STH INPTC SHD3;
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<170>
7320

J 15
SHD3
7400

J DBLK
FOL 1
ADA3
CODES

<209>
STC 14
LDAs

4

ADD 1
STC 1
ADD AC
DSC 14
DSCs 14

<21@>
XSK3 13

J NCH
LDH3 11
SAEs

73

J-"3
sDBLK LDA
AC

<?220>

DSCs

7777

DSCs

T777

J 15

>TELE SET317
1241

CLR

<230>

»PULSE BSE3;
200

SWAIT XSK317
Jo‘l

LZE

J IN

ROR3

SET317

<240>
1340

SXL

J WAIT

J PULSE
>IN ROL3s1
SAE 3

345

J NOCR

<250>
LDA3

353

J T1

LDAS

73

Jo7

sNOCR COM
ADA3

<?260>
2717
SCR 1
AZE;
CLR
SRO3
2INPTC

J IPCH (INPT MODE)

SRO3

<270>
+SUB1

J SB1 (SBST MODE)
J LGL (CNTRL MODE)

J CRRET
SHD3;
7300
J LNUM
AZE 3

<300>
J LNUM
SHD3;
"AA"

J AH
SHD3
"BBI!

J BK
SHD3

<310>
"RR"

J READ
SHD3
"FF".

J FIND
SHD3
l'DD.'

J DEL

<328>
SHD3
'vI I L1

J INPT
SHD3
IICCIO

J CHNG
SHD3
nssn

<330>

J SUBST
SHD3
llwwl'

J WRITE
SHD;
"MMI'

J MON
SHD3

<340>
.'TT"

J TYP
SHD3
llLL.l

J PLIN
SHD;

.
', ,"

J CMA

<350>
ADA;

-t g
APO

J CRBT
ADA;
-10
APO3

J CRBT
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<360>
ADAS

7

STC

ADD VAL
ROL 3
ADD
STAs
sVAL

<370>

J DISAGHN
JLEL APOD
J

ADA3

-73

APOs

J

ADAS

<400>
73
XSK3
J

»CRBT J QSTS

J USEa
»Q@STS LDA
4

STC QTR

<410>
LDA;
201

J T1
LDAs
201

J T1
J CAR
2OTR

<420>
sFINDL APO
CLR

AZEs

ADD E1

com

STC 11

ADD

STC TSK 2

<430>

SETs 2

2001

SETs 4

1

»TSK XSK3 11
Je2

J

LDH 2

<449>
SHD3
7400

J 2TSK
SHD3
7300
Je 3
LDH;2
JO‘A

<Aa50>
XSKs3 4
LDHs2
J TSK
CONT
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**EDIT3%%

sLNUM LDA
VAL

AZE

J DISP

J USE4

»SETOP SET3 4

1%}

<1@>

J CLAL
sE1 1
sAH LDA
VAL

AZE

STC PG
LLDA3
PG 1

<20>
ADD 4

J DISP
»BK LDA
VAL

AZE

STC PG
ADD PG
CcoM

<30>
ADD 4
J DISP

»TYP J CAR

It DA

[ Y=ol

VAL
AZE3
ADD M1
APO3

<40>

cou

STC 11

SET 12

2

LDH 12
»TYPT SHD3
7400

J DISAGN

<50>
SNS3 1

J DISAGN
SHD3;
7306

J TCR
ROL 1
ADA3
-277

<6@>

com

JT1

LDH3 12

J TYPT
»TCR J CAR
XSK;3 11

J TCR-2

J CLAL

<T7@A>
2CHNG CLR
coMm

STC INPTC
coM

STC CHNGC
STC VAL

J CAR
SET3 7

<19e>
LBUF

LDAs3

73

STH:7

J DEL
»FIND CLR
CoM

STC FINDC

<110>

J SUBST

sFNCH J FINDIT
J CLAL

»sCMA CLR

coM

STC FINDC
XSKs3 4

ADD 4

<120>

J FINDL
SETs 6

LBUF

J FINDIT

J CLAL
sFINDIT LDA;
~4000

ADD 2

<130>

STC 12

ADD

STC FDTR
sNWTRY SET 11
12

LDH3 12

SHD3

7300

<140>

XSK3 4

SHD3;

T400

J TYPS
SET; 1

LBUF

sKPCK LDH3 1
SHD 6

<150>

»FDTR (12=BEG,11=END)

SHD3 11

J KPCK

J NUTRY
sFRBT J OSTS
J CLAL

s INPT CLR
coMm

<160>

STC INPTC
J CAR
SETs7
LBUF

LbAs

73

STHs3 7

J USE4



<170>

»IPCH STH 7
J LGL

J RBOT

SHD3

100

J CLAL

LDA3

73

<200>
SHD 7

J.2

STH37

J DISAGN
SETs 1

LBUF

J XPD
oNCRT SRO3

<210>

2CHNGC

J CLAL

XSKs 4

J INPT 4

»XPD LDA (INSRT STR)
1

com

ADD 7

<220>

STA;

»sDIFF

ROL 1 (NCH)
STC 17

ADD

STC XPR

ADD 3

ADA3

<230>

»TMAX

ROL 1 (-ROOM)
ADD 17

APO3

J NOROOM
»RDIN LDA
DIFF

ADD 3

<240>
STC 17
LDH 3
STH 17
SET 16
3

SET 3
17
LDA;

<250>

2EMT -~ 4000

ADD 17

STC 17

ADD 16

SAE

2

J CMV (CONT. MOV)
LDA

<260>
1

SAE

7

Je2
»XPR
LDH3 1
STH 16
LDH3 16

<273>

J-‘11

»CMV ADD EMT
STC 16

LDH 16

STH 17

J EMT-1
»NOROOM J CAR
LDA;

<300>
253
J T
LDA3
163
J T1
LDA3
125
J T1
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<318>

LDAs

147

J T1

LDA3

147

J T1

J CLAL
»RBOT LDAs

<3206>
-4000
ADD 7
SAE3
LBUF
STC 7
LDAs
73
STH 7

<3306>

J DISAGN
»TYPS SRO
FINDC

J CLAL
SET 4

S

LDA3

»PLIN J CAR

<340>

»TYP4 SET3 1
-4

LDA

4

ROL 3

STA

4

BCL3

<350>
7770

ROL 1
cowu

ADA3

237

J T1
XSK3 1

J TYP4 2

(BKSPAC)

<360>

J CAR
SRO
SUB1

J SETOP
J CLAL
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*+EDITa%#

GLOBAL J LGL FRBT
GLOBAL NOROOM

GLOBAL FINDIT XPD
GLOBAL SUBST

GLOBAL SB1

GLOBAL NWTRY FINDC FNCH
GLOBAL SUB!

<10>

GLOBAL DISAGN LBUF CAR
»SURST CLR

coMm

STC SUBI

STC SuB2

STC SUB3

SETs 7

LBUF-4000

<20>

J DISAGN
2SBYl STH3 7
J LGL

J FRBT
SRO3

s SUB2

J SB2

CLR

<30>

COoM

STC SuB2
J DISAGN
»5B2 SROs
»SUB3

J SB3
SHD

LBUF

<40>

Je2

J DISAGN

CLR

com

STC SuB3

SET 6 (6=MID BRK CHR)
7

SRO3

<5@>
»FINDC

J FNCH

J DISAGN
»SB3 SHD 6
Je2(READY)
J DISAGN

J CAR

LDAs

.
C
=
~ e N~
n
-
r
o
—t
-

XSK35(1 MORE OCCURNCE)
SET 16

12

SET 17

11

<100>
LDH317
STH 16
SHDs
7400
Je3
LDH3 16
Jo °6
SET 1

<110>
6

SET 2
12

J XPD
SET 2
16

J JF
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**GENTYPEN**

GLOBAL TYPEN T! E277 EMI
>TYPEN LDA (VAL, NO. DIGITS)
o ,
JMP PARAMS

7502

sRET

»VAL

<10@>

STC SKIP

STC BLANK

LDA3 17

AZE

JYP SPECIFIC

SETs11 (USE MINIMUM FIELD)
-4

JMP ROT2

<2@>
sROT1 LDA
VAL

BCL 3

Q777

AZE

JMP START
ADD E277
SRO3

<3@>

»BLANK

JMP T1

JMP TY1
2sROT2 XSKs311
JYP ROT1
»START CLR
comM

STC SKIP

<40> -
ADD 11

ADD EM1

STC 11

JMP TY1

XSKs3 11

JMP =2

JMP RET

»SPECIFIC COM (USE CONSTANT SIZE FIELD)

<5@0>

STC 11
coM

STC BLANK
ADD VAL
SET 12

11

ROR 3
XSK3 12

<60>

JMP [ ‘2

STC VAL

JMP ROT2
»TY1 SET 12
2

LDA

VAL

ROL 3

<T 3>
STA
VAL
BCL3
7770
ROL 1
coM
ADA3
237

<108>
SRO;

»SKIP
JMP T1

eary &

JIP 12
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** IMAGE %

GLOBAL IMAGE
VARB

» IMAGE 1249
DITTO 120
7474



*k INCHOAR* %

GLORAL INCHAR
» INCHAR XSK3 @
CLF

ADD 9

STC RTRN
SET317

1241

<i@>

SXL

JMP -1

s PULSE BSF3;
200

SWAIT XSK3 17
JMP-‘]

L7ZE

JYP IN

<2 A>
RORS3 1
SET3 17
1340

SXL

JMP WAIT
JMP PULSE
>IN ROL31
SAFE S

<30>

345

JMP NOCR

LDAs

73

JMP RTRN

sNOCR COM (NO CAR RET)
ADA;

277

<40>

SCR 1
AZE;

CLR

sRTRN JMP
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** INREC* *

GLOBAL INREC

GLOBAL REWIND

( CALL 1S:

INREC<NEMINL s MAXVSERR>
N : NO. REC'S TO MOV
MINL: 1°ST LOC TO FIL
MAXV: SET TO MAX LOC

<1@>
ERR: ERROR EXIT

ENTER REWIND
REWINDS AND SPACES
> INREC LDA
2
JMP PARAMS
7204

<20>
»RET
sREC
sMINL
SMAXV
»PERR
SET 15
MAXV
ADD REC

<30@>
AZE3
JMP RET
APO3
coMm

STC 12
LDA
MINL
SAES

<40>
2000
JMP. 4
CLR

coM
JMP. 3
ADA3
~-4000
STC MINL

<S508>

ADD REC

APO

JMP GOBKWD

»sGOFWD JMP FWD

OPR 3 (READ RESET)
JMP AREC

JMP APAR

XSK3 12

<60@>

JMP GOFWD 1
JMP STOP

SET 11

MINL

CLR

STC RPAR
sCNCH LDH311
BCOs

<7 3>
»RPAR
STC RPAR
LDA 15
SAE

11

JMP CNCH
LDA

RPAR

<100>

SAE

LPAR

JMP PERR

>GOBKWD JMP BKWD
SXL 4

JMP o'l

OPR 4

<110>
JMP AREC
SXL 4
JMP. -1
OPR 4
JMP AREC
XSK3 12
JMP.=-5
JUYP STOP
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<120>
SETs312

-1

JMP GOFWD
»FWD SET 16
@

LbAas

20

JMP BTH

<130>

»BKWD SFT 14

2

LDA;

40

»BTH ATR

SET317 (5 MS. DELAY)
7543

XSK317

<14@0>

JMP.=-1

JMP 16

»STOP SET 16

o

SET317 (4.4 MS. DELAY)
7564

XSK3 17

JMP -1

<150>

CLR

ATR

SET317 (5 MS. DELAY)

b 2 -0 Yo
f 2490

XSK3 17
JMP.-1
JMP 16
»APAR LDA(ACCEPT A LONG. PARITY)

<160>
@

STC APRET

SXL 4

JMP APWT

sLPF OPR 4 (FOUND)
STA;

sLPAR

sAPRET (RETURN)

<170>
»APWT LD3
-106
SNS;3 2
ROL 2

STC 17
SXLs3 4
JMP LPF
XSK317

<200>

JMP 0”3

JMP APRET

sARKC LDA

STC ARET

SET 11

MINL

»ARST SNS32(TEST DENSITY)

<210>

JMP HID-2
SXL 4
JMP.‘]
»LOD OPR 4
XSK 11
STHs3 11
SXLs 4

JYP LOD

<220>
SXLs 4
JMP LOD
SXLs 4
JMP LOD
SXLs 4
JMP LOD
SXLs3 4
JMP LOD

<238>
SXL3 4
JMP LOD
SXL3 4
JMP LOD
SXLs 4
JMP LOD
SXLs 4
JMP LOD
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<240>
SXLs 4
JMP LOD
SXLs 4
JMP LOD
SXLs3 4
JMP LOD
SXL3 4
JMP LOD

<250>
SXLs3 4
JMP LOD
SXL3 4
JMP LOD
SXL3 4
JUP LOD
SXLs a4
JMP LOD

<260>
sNOMO LDA
11

STA 15
»>ARET(RET)
SXL 4
JMP.']
»sHID OPR 4
XSK 11

<270>
STH3 11
SET3 17
7762
SXL3 4
JMP HID
XSKs 17
JMP.'B
JMP NOMO

<300>

»REWIND LDA

2

STC RWRT
ATR

SET317

7543 (5 MS.
XSK317
JMP.‘]

<31@>
LpAs
60

ATR
XSK3 17
JMP. =1
CLR
ATR
SXL3 5

<320>

._MP.“I

2 TOFP MUL 1 (WAIT 2 SEO
SRO:

3777

JMP TOP

XSK317

JMP TOP

SXL3 S

<330>

JMP TOP (FIND LOAD PT)
JMP STOP

JMP FWD

>TIM SET317 (MOV 3*")
-40S (=D 261)

XSK317

JMP. - 1

SNS 2

<340>

JMP RWRT-1
SRO;

3777

JMP TIM
JMP STOP
»RUWRT



*%k] ASS3*x%

GLOBAL TYPE TYPEN (
COMMENT QUARTER 1

OF THIS PROG IS
STORED ON BLOCK 23@,»
QUARTER 2 ON BLK
2373 IT 1S A THIRD
PASS OF LASS. )

<13>

DEFINE J JMF
Lba

1

STC PN

ADD 2

STC LO

ADD 3

STC LN

<2@>
RDC
2237

J TYPE
73

J TYPE
I'Cl'

J TYPE
"0 e

<30>
J TYPE
lvR.!
J TYPE
"EI'
J TYPE

J TYPE
gy

<4HP>
J TYPE
"SI'
J TYPE
‘IE'!
J TYPE
"D"
J TYPE

g te
L

<S@>
J TYPE

J TYPEN
LD

4

J TYPE

J TYPERMN

<6P>
sLN

J TYPE
73

SNS S
J SPC
Jed

»RET RDCs

<7@>
15@

J
SETSS
6777

RF (BSAVE)
2NXTB SNS S

J SPC
R

<100>
ROL 6
APO
SKP~-1
ROR 6
SHD3
1000
SKP-1
SHD3

<110>
1100
SKP-1
SHD3
1300
SKP-2
SHDs
1220
SKP-2

<120>
SHD3
14040

J NTXT
SHD3
200

J TAG
SHDs
400

<130>

J SPC
SHD s
1500

J BLINK
SHD3
100

J CR

J NXTB

<1 40>
SNTXT J
73

J SPAC
J TYPE
'|<I'

J TYPE
"TI!

J TYPE

<150>
"X .

J TYPE
"T"

J TYPEN
1
)

<160>
LDAs

1

ADM

=5

J TYPE
73

J NXTB
»TAG R



<170>
com
STC 17
SET 3
17
SET: 1
SYM

R
STH3 1

<200>
XSK3 17
Jo'3

RF

ADA;
3000-4000
STC 2

LDA 2
STC.2

<210>

J TYPEN
(TAG DEF)
4

J TYPE

SETs 1
SYM
LDH;3 1

<226>
STC.2

J TYPE
(CHAR)
XSkee 3
JO‘S

J TYRE
73

J NXTB

<230>

»SPC J SPAC
RDC3

220

SET3 1

RCGs

SET32

6221

SET: 3

<240>
WCGs
LLDA

L?

SCR 1@
STA

4

coM
STC @

<250>
ADD LN
5CR 19
ADD @
ROL 6
ADA3
»PN
ROL 3
ADM

<260>
4
SET3S
RDC3
SETs 6
1230
SET37
J RET
J 1

<270>

»SPAC LDA

A

STC SPCR

J TYPE

-26 (LINE FEED?
J TYPE

-26

J TYPE

<300>
-26

J TYPE
-26

J TYPE
-26

J TYPE
-26

J TYPE

<R10>

-26

J TYPE

-26

J TYPE

-26

»SPCR
sBLINK CLR
CcoM

<320>
STC CR 1
J NXTR
sCR SRO3
1

Je.2

J NXTB
CLR

STC CR 1

<330>
RF

coM
STC 17
RE

RF

R
XSK317
J-"S

<340>

RF

AZES

J NXTB

RF

J."l!

»READ LDA
DEFINE R J READ
2

<350>
STC RR
ADD 5
SAE S
67717

J NOTP
RDC
5201
LDAs
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<360@>

1

ADM

o‘ll

SETs 5

6377

»NOTP LDH35S
»RR

R(SKP 2 BYTES)

<377>

R(SKP 1 RYTE)
DEFINE SKP Je.

J NXTB

»SYM

DITTO 12

»READF LDA

DEFINE RF J READF
1%

<4B@>
STC RFR
r

ROL 6
STC 2

R

ADM

2

sRFR

<41 7>
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GLOBAL LASTCELL

**¥L ASTCELL**
VARB

sLASTCELL
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*x] IMTYPEN**

GLOBAL T1 TYPEN
»TYPEN LDAs3 (VAL)
~JMP

ADD @

STC 14 -~

XSKs @

ADD @

<10>
STC RET

ner e
1

JVr KU

CTLIN e
QLS

3700
JMP."S
JMP T1
JMP ROT
JMP."Z

<27>

»ROT LDA 14
ROL 3

STA 14

BCLs

7770

ROL 1

CoM

ADAs

<30>

237

SROs
3567

JUP @
JMP T1
sRET JMP



ﬁ*POTS**

GLOBAL POTS
»POTS LDA
4}

JMP PARAMS ($VALS-1% HAVCHNGD)

1462
»RET
sVALSET

<1@>

»NEW

JMP SCANPOTS

JMP TEST

JMP RET

+NEWIM JUMP SCANPOTS
JMP STO

JMP NEW

»SCANPOTS LDA

<20>

%)

JMP PARAMS
7601

»SCRET

LDA3 17

STC ScC2
LDA3

+sE100 SAaM @

<30>

STC SAMN
SETs 11
POT-1

CoTe 10O
P LRy 3F B 3

7767

SET 13
VALSET
» SAMN

<4LHP>

»SC2(JMP TEST OR STO)

LDAs

sE1 1

ADM

SAMN

XSKs 12
JMP SAMN
JMP SCRET

<50@0>

»TEST COM
ADA3 11

SCR 1

AZF.

JMP NEWIM
JMP @

»STO STAs11
ADA3

<50>
200

s

sPOT @
DITTO 7



*¥PROGSTACK**

e%e®
.%.5
«te®
«¥%e %
.T‘QT’
e%e%
e%e %

<i1@>

TYPES(MSG,L,FMT,FILE)'SS

BLINKSFILES
DISTAPESNILS
DISPLAYSNILS
DEFINE$1 STRINGS
MNTR% .%
EDITSTEXTS

«%e §

<20>

efe %

«$e %

.$)0$

QAt.%

LASSE$STACK #, FILESS
$%



*xT 1 %%

GLOBAL T1 EMI
sT! SET 15

14

SNS3 @

JMP. -1

SETs 16

-13

<1@>

»LO0OP STAs
@

BCL;

sEM1 -1}
ATR

SET317
7355

KSK3 17

<20>
JMP. =1
LDA
LOOP+1
SCR 1
XSKs 16
JMP LOOP
JMP 15



*xTIFAST**

GLOBAL T1 EMI
»sT1 SET 15

14}

SNS3 0@

JMP.-1

SET3 16

-13

<10>

»LOOP STA3
ra

v

RCL3s

D i 7

»EM1 -1
SNS3 2
ROL 1
ATR
LDA;

<20>
7356
SNS;3 2
ADD FAST
STC 17
XSK317
JMP.-1
LDA
LOOP+1

<30>

SCR 1
XSK3 16
JMP LOOP
JMP 15
»FAST 364




**TYPE**

GLOBAL TYPE T1
»TYPE LDA3
1776

ADD @

STC 17

XSKs @

ADD @

<1 @>

STC RTRN

LDA3 17

SAES

73

JYP NORMAL
+NEWLINE LDAs
345

JMP T1

<20>

LDAs

353

JMP T1

JMP RTRN
sNORMAL COM
ROL 1

ADA3

sE2T7T 277

<30>
JMP T1
»RTRN JUMP

E277



**TYPROG**

GLOBAL TYPE TYPEN
DEFINE X XSK
DEFINE J JMP
DEFINE A ADD
DEFINE L LDA
DEFINE S STC
(PARAMS ARE:

<10>

MSG, FMT», BLK» NBS
REPEATED .

FMT:
1=TXT
2=UNT 1 OCTL
3=UNT @ OCTL

SNS @ PAUSE

SNS 1 RTRN

<20@>

SNS 2
JSET 4
POINTER
L 4
STA
POINTER
S 4
J BL

ANALG TAPE

<30>
14
SNWTXT L34

S OCTADE
L34

Ls 4

S FMT
L4

L5 4

BSE3

<5@A>
1902

S 1READ
L34

L3 4
AZE;

J BELLS
com

S NC

<65 0>
L3

RDC 10
S READ
Ls
SFMT
SHD;
160

J TXT

<T0>
SHD3
200

J OCTAL
SHD3
300

J UNT@
J PUT

J BFMT

<100>

J RETURN
sBFMT A
J LSTOP
J STRING
.2

J LSTCL
S

" I L"

<110>

“L G.I

NL e

I'FM e

"T 'y

T4T7 4

sTXT J READ
SETs7

3400

<120>
LDH 7
AZE;
ADD NC
APO
COM
ADD NC
APO3
CLR

<130>
COM

A NC

S NC
LDH3 7
SAEs
"A'Q

J OTXT
SET35S

<140>
-67 (55 LINES)
J NAME

J BL

1

SET3 3

-7

J LINE

X33

<150>

J-'2

SET3 6

-4

JNWP J LNUM
SET3 3

-10

J LINE

X33

<160@>
J--2
X36

J NWP
J FINP
SETs 6
-5
SET3S
-67



<17@>
J NWpP

SNAME L

2

S NMR
SET 2
1
LDH3 2
J TYPE

<200>
!l*lv

J TYPE
Py

2NMSG LDH; 2

SHD3
7420
J AST
SHB3

<218>
7300
X35
S.2

J TYPE
(CHAR)
J NMSG

sAST J TYPE

II*'I

<220>

J TYPE
"*l.

J BL

1

sNMR
sLNUM L
2

S LNR

<230>

J BL

1

L3

10

ADM;
»OCTADE
S TYN

J TYPE

<2 40>
'1< "

J TYPEN
»TYN

7]

J TYPE
I|> "

J BL

1

<2506>

2LNR

»BELLS J TYPE
=-3i

J TYPE

=31

J TYPE

=31

J TYPE

<260>

-31

J TYPE

-31

J TYPE

=31

J RETURN
»READ RDC 10
(BLK)

<270>

L3

1

ADM

READ 1

J o

»BL L

%

J PARAMS

<300>
7601
sBLR
SNS3 1

J BELLS
L3 17
coM

S 2

J TYPE

<310>
73
X35
NOP
X32
Je2
J BLR

sNBL J TYPE

-26

<320>
X35
NOP

L

(a3

J NBL

J BLR
sLINE L
7]

S LRT

<330>
A7
AZE
Je 4

J READ
SET37
7377
LDH3 7
SHD3

<34@>
T400

J FINTXT
SHD3;
7300

J TYCR
S.2

J TYPE
(CHAR)

<350>
J 3LINE

»sTYCR J BL

1
2LRT

sFINTXT J FINP

J NWTXT
»FINP L
@



<360>
S FPR
J BL
»ET1 1}
J TYPE
-26
X35
J-‘S

J NAME

<370>

J BL

14

sFPR
JUNTO L3
RDC

S READ
J OCTAL
»OTXT L3

<400>

-1

A 1READ

S 1READ
2O0CTAL SET3S
-67

J NAME

SETs 3

sNC

<41 0>
J TYPE
"< "

J TYPE
IQUI'

J TYPE
"Nl.

J TYPE

.'I'l

<A2@>
J TYPE
I'T ”*

J TYPE
L

READ
SCR 3
BCL 3

<430>

-1

S.2

J TYPEN

2

2

2sNXR J READ
J BL

1

<440>

J TYPE

l|< L2

J TYPE
R
J TYPE
"L"
J TYPE
“K "

<450>

J TYPE
L

1READ
ADA;
-7001
Se.2

J TYPEN

<460>

g

@

SET37
33717

J REPEAT
J BY1

4

J BL

<470>

1

J REPEAT
J BYZ2

10

J BL

1

J REPEAT
J BY3

<500>
19

L3 7

S.2

J TYPEN
2

4

CONT

119




**TYPROG2* %

J TYPE

5]

SNS 1

J STEP

J RESTORE
DITTO 2

J RETURN

<10>

»BY3 J STEP
»BY2 J STEP
»BY1 J FINP
SET35

-67

X33

J NXB

J NWTXT

<20@0>

120



**VARBORG**
ORG 2000

VARB

121



APPENDIX C



L I 4
. &0
L I
- ee
> 9 @
LR N
L 28 % 4
ese
L 2 J
- o
o e
L B 2
L I
* o6
LA 2R ]
LR 2
LA
»ee
awoe
e
- o0
LA ]
o e e
LI )
* P

L2 B J

11..'
11...
11..'
lB..O
;33.’.
Zbooo
2Tees
27..‘
30...
3?...
370..
Q?...
46...
52‘..
52..‘
55...
5;.:00.
“€anw

')f.co

T77ee-
77.‘.
7?0"
100+
100...
107...
107."
113...

STANFCRD RLINK COMPILER = - VERSINUN OF 20 MAY &5
¢ Tl
'_SONE%T HIS IS PASS 1 OF THE ASSEMBLERS

GLCBAL NEXTEXT, GSWS

GLOBAL TXTN%

GLCBAL CON,MODE,BLK,BASE,CHAR ,CONMAX,

TeSEAKCH, VALGLR,GLBSW ¢ BLINKSWy L INE2SAVE,BADBLKS
GLOBAL PSEUD , BUFFER $

GLOBAL SRCHPARS()S$ I
|
|

ARRAY BUFFER (10) §

ARRAY VALGLBI(28)s

ARRAY BLK(0ee3)=(*'6200"','%6200"*,0,**7200**)$s
ARRAY CHARI10)S

COMMENT
PARAMETERS ARE « o o STK NOs, TEXTS $

COMMENT COR: USE PLAN IS o
SYMBOL TABLZ ARRAY ETC THRU QTk S,
GTR bes FIRST HALF OUTPUT
QTR 7.. ALTERNATELY TEXT INPUT AND ORIGINAL QTR 6 $

COMMENT EXTCRNAL MEMCRY PLAN..

BLOCK CONTENTS
0 ORIGINAL QUARTER 6
1-17 TEMP CODE STORAGE

TEMPGRARILY EXT MEM WILL BE SIMULATED BY
TAPE UNIT 0 .. HLKS= (200)+£XT BLK NO.
b
PROCECURE TAPE ( INST 4, INC , N ) &
BEGIN
M(9)=INST ¢
M(10)= INCRUINC,BLK{N)) §
M(11)="'6000*'" s
DO *r'oUl11**
END TAPE() $

PROCEDURE WRITE(INFU) s
BEGIN
IF IToe QL **7377°* ¢
BECIN [6=147T7T7" §
TAPE('*T704''y1,1 )
END $
MH(LI&6I)=INFQO $
END WRITE() $

BEGIN WRITE(SCLR{O,INFO))S WRITE(INFD)S
END WRITF()$

GLOBAL NECGLS
PRCCECURE SEARCH(S$SFOUND) S
BEGIN

CCN = MISI)+MII5)S

UNTIL M{I2I) EQL O

|
|

PROCEDURE WRITF(INFO)S$
123.



114¢..
116e0e
120. e
127'..
134,..
13540
150ees
151ees
152e 0
1534 0s
15600
156ece
157¢0e
157<0e
157.’.
162..0
172¢ 0
17260
1726«
1726 ¢
172¢¢»
172a e
1724..
1720 ¢
17260
172¢0.
172...
172640
172¢¢s
1720
1726 s
1724+
172...
172440
17266
1724 .
172...
172¢ e
1724 ..
172¢ e
172¢ 0.
172¢ 00
172¢0e
172¢ 00
172e s
172. LR
172...
172¢ 44
1720
17200
172¢ e
172440
172. o=
172e e
172.”
1726 e
172000
172e e
1724es
172000

BEGIN
I11I=CHAR(1)s
I2N = 12 + (MH{I2) - *Qv)/2%
IF M(UI1) NEQ M(I2) $ GO NEQLS
UNTIL #H (I11) EQL Of
IF MH(TL) NEQ MH(IZI)S GD NEQLS
GO FOUNDs
NEGLe o 12=12Ns
CON=CON+M{1I2)3%

END s

COMMENT NOT FOUND VALIDLY IN TABLE $
END SEARCH()S

PROCEDURE LOOKUP($SCONTROL,RESERVED, TAG)S
BEGIN

COMMENT CHAR IS SOUGHT FIRST AMONG LUOCALLY VALID GLOBALS.
{IF FOUND THERE, SEE 'FOUND')
IF ABSENT AND GLBSW ON,SYMBOL IS ADDED TO GLOBAL TABLE.
OTHERWISE SOUGHT IN LOCALS. IN LATTER CASE, ORPHANS ALWAYS
HOUSED. IN ANY CASE SYMBOL FINALLY *FOUND'..
THE VALUE OF A SYMBOL (CON) MEANS o o

PSEUDO OGP o . SHWITCH VALUE

RESERVED WORD « o 6-8IT POINTER

IDENTIFIER (TAG) o « FULL-WORD POINTER

ARRAY T(**'650%) = (

'*$GLOBAL?Y,

*5UPPER®,
*SDEFINE®,

Y30RG',

*S5D0ITTO",

Y4VARB*,

Y4CONT?,
Oy
PIHLTY,
'3CLR?,
*3MmSCe,
*3ATKR?®,
*3RTAY,
*3INCP?Y,
'3Com*,
*3RCLY,
"3RCR?,
*3SCR?Y,
*3ACDY,
*3sr1ce,
*3JMP0,
'3LDAY,
'357AY,
*3A0AY,
*3ADMT,
*3LAMY,
'3MULS,
Y3SAE?",
35RO,
‘*38CL", 1ok
24.



172640
1720
172.-.
172...
172...
172eee
}.72. LR
172¢ae
172¢
172’.’
172e¢ s
172..'
172000
172000
1?2.0.
172299
1?2..'
1"’2...
1’72. LR )
172Q »®
17240
1726w
1—72..l
1?2'.'
172...
172.4
172...
172..‘
172...
172440
172.'.
1?2’.’
172 ..
1726 0
1:’20..
1724w
172¢as
17?. - e
172...
172a s
172...
172¢ e
172
172..'
1720
172...
172...
17244
174e.0
176eas
200e s
200, ..
202...
204..'
204‘.3
0be e
206e oo

138CN01,
*3BSE?Y,
13DSCy,
'3LEHY,
13S5THe,
*3SHD?Y,
*3ScTY,
*3SAMY,
*3DISY,
*3XSK?,
*30PR?,
*35NSY,
*3AlcY,
*IAPQOY,
t3LZLE
*318ZY
38Xy
*3KST,
Y3RDCY,
YIRCGY,
YIRDEY,
t3MTRB,
*IWNRCY,
YIWLGE,
*IWRI,
*SCHKY,
14SAVEY,
*IRESTORZEY,
'6PARAMS Y,
YSREPEATY,
14STEPY,

’
v
.

*7TOVERLAY?',

*TPOINTER"',
3PUT,
36T,
'56ZTCLY,
t5LsT0P?,
*S5LSTCL!,

*6STRING®,

*SLSTEL?,
*ORETURN?,
0)s

ARRAY SRCHPARS(T)=(0,14256,-1,0,1,0)%

121=T(0) s

SEARCH($3G0OC) $

151

COMMENT NEXT SEARCH GLOBALS..

IS I=SRCHPARS(3)$

COMMENT FIRST SEARCH PSEUDO-O0OPS..
I5S1=SRCHPARS(1)$

COMMENT NEXT SEARCH RESERVED WORDS..
= SRCHPARS(1)%$
SEARCH({$$SRESERVEDI} S

$

l25°



206eaa IF GLBSWS$ GO HOUSES

2124ca SEARCH(S$STSTGLB) S

214440 GO LOCLS

2144..

2l4eee

215440 TSTGLB.®

21540 COMMENT SEE IF AN ACTIVIZED GLOBAL $
215400 I1I=VALGLB(O) §

21T7ees UNTIL M({I1I) EQL O & IF M(I1l) EQL CON $ GO GOTS
231leee COMMENT NO SUCH LUCK $

231leee GO NEQL $

231leea

232aee LOCL..

2324w COMMENT FINALLY LOCALS..$

232¢0e ISI=SRCHPARS (5)%

23444 SEARCH($s$GOT)s

236¢as M{I51)=CONS

26leee GO ESYMS

28140

242¢ 00 HOUSE..

244400 SEARCH{$SGOT) 8

246000 WRITE(2)S

246000 111=CHAR(1)S$

250e 4 WRITE(MH{I1)-"0')s

25540 MH(I2)=MH(I1)

257ees REPEAT (MHUIL) - *'0' ) & ( MHUI2I)=MH(ILlI)$S WRITE(MH(IL))) $
273¢es

2T4e e MUI2I)=M(I21)=M{121)=0%

300e s+ GOTee G0 TAGS

201lsee GOC.. IF CON EQL 7% GO NEXTEXTS

3084400

20404

306000 WRITE(B)S

31000 PSEUD=1$¢ GO CONTROL $

31l%e0.

31l4eee

315« END LOCKUPL() $

3154«

22540 PROCEDURE RETWR(STR())S

3385444 BEGIN TAPE(**T00'*',0,0)$

24]lene LIST BBL(STR(),TXTN ,LLINE)S

261leee M{**2]1'*)=BSAVES

36400 PUT(ssBBL)S

36600 OVERLAY 0%

2706 e END RETWR()S

371eas STRING ILTXT(5)=(*ILLGL TXT?"),

3T7leee BDCHR{6) = ('BAD CHAR AT')s

2Tlesee

371eee GLOBAL ILTXT,BDCHR,PRSOF §

371e0e

371lee« PROCEDURE SCAN{$$CONTROL,RESERVED,TAG,CONST)S
400e e

400s.4+« BEGIN COMMENT I7 SCANS TEXT IN QUARTER 7
4006 ee

422400 FUNCTION BTWN(X,Y)=(X LEQ MH{IT7)) AND (MH(I7) LEQ Y) $
422000

432e00 SUBROUTINE STEPS

4364400 BEGIN

126.



450ase IF 17T EQL Os

4370 BEGIN

427 q0s COMMENT END OF BLOCKS

445440 TAPE(''710'',1,2)s8

4%5ese I7 = **7377''%

447000 ENDs

447... I7 = 17 + '94000'*s

433400 RETURN END STEPS

45 b g 0e

‘75"’... ARRAY CONS'10,=(.'73’73’74'74."

4548 4 0 e LA v L] 'l ’ . " ¢t =9 ’ » L} ’ ¢ 50 1 X 3
454440

456400 TDP..

472..0 FOR CDN =‘1’1910,$

47200 IF MH(I7) EQL CONS{CON)S

507ees BEGIN ENTER STEP$ 1IF CON GTR 7$¢ GO TOPS
5210.0 UUL.. G0 CGI‘ITRDL E-‘v”‘%

523ees El R IF MHUITY EQL * (s

52600 UNTIL MHOI7) EQL *)°*s ENTER STEPS

537cee OR IF MHUIT) EQL *'*3301%

543ess BEGIN CON=16% GO EC END §

551lewe OR IF MH(I7) EQL 2% COMMENT BCD CONSTANTS

A P BEGIN

555400 CON = 0s

56leese NBCDe.o ENTER STEPS

$62e e IF MH(I7) EQL 2%

568¢00 GO ECS

5606eee CON = 64CON + MH(17)$

576000 G0 NBCDS

577cee ECese ENTER STEPS GS..

600e.. GOCON.. GO CONST $
©0leee ENDS

€0leew OR IF BTWN(*0*',*T)s

£05eae BEGIN

60240 CON=0D s

£1leee UNTIL NOT BTWN{*O*',*7")s

tlGeee (CON=8CON+ABS(MH(I7)-"0') $ ENTER STEP ) §
D32e0e GC GSs

633e0e ENDS

€334.0 OR IF BTWN('At,?Z2%)s

537aas BEGIN

641leas I1I=CHAR(1) $

O435ees [2=11 $

6454 UNTIL NOT (BTWN('A*,'Z*') OR BTWN('0',°9%)) §
G55essw v BEGIN MH(!11)~HH(I7)$ ENTER STEP END $
563400 MH(I2) = 2{I1-12)+'0" $ MH(IlI)= 0 $

0T7%e e LOOKUP( $$GOC,RESERVED,TAG)S

700eee END $

7100as+ CTHERWISE $ RETWR{BDCHR())s

10644, ENTER STEPS

T704e..

705a 40 GG TGP %

T06ees END SCAN({)S$

T06eas

70660

720eee COMMENT PROGRAM BEGINS HERE..

720600 $

720e 40

72004+

7206 e [16=16777 §

127.



722eee
T26eie
75300
??‘5..0
T400ae
7#2. e
750a e
T5%eee
755e s
761‘ LK ]
76lese
765‘...
7&5...
765e 0
765'..
765."
766'.‘
T72e0e
1000...
1001'.'
100644
1011l...
10l4...
102044+
1022...
1026¢se
1026...
103740
1037..'
1053,..
1056...
1062‘..
1062444
1066ees
1071leee
1073¢0a
107344s
1073, ..

11N
AdAdVieseos

1101...
1101le0e
1102...
1110.0.
1112+ ..
1112¢ <.
1116ee.
1117e0e
1117e s
1126..‘
112€eas
1126000
1127..‘
113242
1123...
1142+
1152a 4
1143...
1167eee
1155¢ 00

TAPE(**704°%*,0,0)s
COMMENT QTR © NOW SAVEC §$
WRITF(M(*%21°*7))%
BSAVE = M(*''21'")s
M(rrz1e)=]1%
I3=M{POINTER) $
POINTER = [3s
DMY =
WRITE(11) s
WRITF ( M({ I31 ) ) s

13=134256%
GO CLVGSS

NEXTEXT«TAPE(**T700%7,0,3)$
TATN=TXTN+13
DO(*r2231)s COMMENT sSKIp
BLK(2)=BTSET(**7000'*,M(I31)) $
IF M{I3) EQL O$ GO PASS2 $ COM
LINE=0s$
WRITE(12)$S 17 = *93401°'s
DO(**2230% ) COMMENT SKIP
DO(**223%4)s COMMENT IGNO
TAPE(''710°',0,2) §
EITHER IF MH(**7400°'") EQL *A?
BEGIN
OR IF MH('*7400"*) EQL *B*
BEGIN GLBSW=BLINKSW=1
OTHERWISE $ RETWROILTXT())S$
NEXTLINE..
GLBSW=0$
LINE=LINE+1S
IF BLINKSWS
BEGIN

I11=BUFFER(C)S

M(I31) $ COMMENT SKIP CONTROL WORD IN BUFFER $

CONTROL WORD IN BUFFERS

MENT NO MORE TEXTS $

CONTROL WORD IN BUFFERS
RE LENGTH OF TEXTS

$ COMMENT STANDARD ALPHA-TEXT
BLINKSW= 0 $ ENDS

$ COMMENT A BLINK TEXT $

$ WRITE(13) GO NEXTSYM ENDS

COMMENT PROCESS NUMERIC PART OF BLINK TEXT $

UB
EG

ROUTINE B8W$
IN

[ B V)

IF I7 EQL **7777''s
BEGIN TAPE(**T]l0*,
I7T=*7377'*%
ENDS
WRITE(MH(ITI))S
RETURN END BWS

PROCEDURE FW(DMY)$
BEGIN
GLOBAL BWS$
ENTER BWS$
PT1=MH(17)s$
ENTER BWS
FRN{)=64PTL+MH(IT)S
END FW()$

I7=17-2'4000°'"'$
REPEAT FW(O) $
BEGIN ENTER BW $ ENTER

1,2)8

BWS$ ENTER BW$ END $

128.
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1161le.. FW(0) $ COMMENT 2+3FW(0) OVERFLOWS LINC WORD §
1165400 VRBWS.. IF FW(O) EQL 0% GO NEXTEXTS
1167440 FW(0)$

11T1ses GO VRBWSS

1172440 ENDGS$

1172¢ ..

11726 0 NEXTSYM..

1172e 0 PSEUD=0%$

1174<ce SCAN({$SCONTROLRESERVED,TAG,CONST) S
1201lees RESERVED.

1203400 WRITE(9)$ WRITE{(CON)S GO NEXTSYMS
1211laee TAGes WD=BTSET{(**4000°'*, CON)S

121 7eee IF GLBSWS (M(14) =CONS M(I&I) =0)S$

1220c 0. WTAG.s WRITF(WD)S$

123544 GO NEXTSYMS

122660 CONSTee WRITE(IO)S WD=CON$ GO WTAGS
124Geas CONTROL e

1251cee WRITE(CCON)S

1251c0e EITHER IF PSEUDS CON = CON +4$
1261eve OTHERWISES CON=MIN(CON,4)$

1273¢0e SHITCH CON, (NEXTLINE,EOT,EOToNEXTSYM,GLB)S
1216e0e COMMENT CONTROL OF MEANING ONLY TO SECOND PASS §$
13160 GO NEXTSYM § -
1316ee»

1217 e 0o ECT.. COMMENT END OF A TEXT $

13170 ee CCMMENT ERASE LOCAL SYMBOLS $

1317w we

1521see 12I=T(0)s CHAR(1) =0s

13246 EOTles SEARCH(SSEOT1)S$ COMMENT CONTROLSS
1230aae EOT2e.« SEARCH(S$SEDT2)$ COMMENT RESERVED WORDS $
133244 EOT3e.s SEARCH{SSEOT3)$ COMMENT GLOBALS §
133240 MUI2I)=M(I21)=0%

1335, .. SRCHPARS(5) = SRCHPARS(T)S

1343 ¢« M {I41) = 0%

134340

1345,4% GO NEXTEXT $

1345eee

1346440 GLBes GLBSHWH=1$ GO NEXTSYMS

35200 PASS2..

135%¢ a0 I1 = **3400'* - 1% REPEAT 256% M{I1lI) =
136Zees WRITE(4) S

1364440 TAPE(®*'704%',1,1)%

12700 e OVERLAY -—"'25% g

13734 COMMENT ON TO SECOND PASS $
1372...

1273600

1372000

132734e« FINISHS

129.




v STANFGRD BLINK COMPILER - - VERSICN OF 20 MAY 65

#—SPACE
ess COMMENT THIS PROGRAM IS PASS 2-4 OF THE ASSEMBLER.
ees PASS 2.. DEFINE TAGS AND DETECT ERRORS,
see pASS 3es ASSEMBLE CODE-SPACEO
see PASS 4.. ASSEMBLE VARB-SPACE. AND EXEUNT.
ses INDEX REGISTER ALLOCATION..
sse l.. FREE
ces 2o FREE
ese 3. POINTS TO LOCATION COUNTER

ees 4ee DBLINK TEXTS

[ ~4 Cr AN
o e Jeow J\J"C‘. PASS 1

ces $e.0 BLINK TeXTS

LR X Teos QuUTPUT

see FIRST PASS CODES, WITH COUNT CF FOLLOWING DESCRIPTION BYTESe..
eos 1 (0) £ND CF LINE 9 (1) RESERVED WORD

cea 2 (0) TAG NAME 10(2) CONSTANT 32+(1) TAG POINTER
ses 3 (0) £ND OF TEXT 11{2) PROG. NO.

cee 4 (0) cND OF OUTPUT 12(2) IN TEXT

ees 5 (0) . 13(0) BLINK

e e 6 (0) ?

eme 7 (0) -

ess 8 (1) PSEUDO-QOP

L ) PSEUDO-DPS * e

e 'GLOBAL® . o« « TAGS BECOME COMMON WITH OTHER TEXTSe.
soe 'UPPER®' o+ « o 'o' AND ', ' HAV: 2000 SUBTRACTED FOR
o na UPPER CORE

eaa 'DEFINE' « o« oA TAG IS GIVEN A VALUE .

s "ORG' o o« « LOCATION COUNTER IS SET

ees 'DITYOr . . . PREVIOUS LINF IS REPEATED

cee 'VARB' « o« o FOLLOWING CODE IS TACKED ON AT END
ces COMMENT ERROR INFORMATION IS + .

ses DUPLICATE TAG « « « BLOCK NUMBER AND LINE NUMBER OF OCCUR.
s ILLEGAL OPERATION o « &« ! ve e
ens UNDEFINED TAG o« « & " re ve $

cee COMMENT PROG IS ASSEMBLED INTO STACK LOCATION

esae 22. A ROUTINE IN BLOCK 230 MOVES IT

esn TO THE REQUESTED LOCATIONS

see COMMENT STORAGE ALLOCATION..

oo QTR 4.. ARRAYS, QTR 5-- READ 1'ST PASS’

see QTR 6.. SYMBL DEFS

cee CTR 7.. DEFBIT FLAGS/0UTPUT .

sve $

eee COMMENT SAVE-BUFFER IS KEPT IN AN ARRAY TO FREE QTR 6%

ees ARRAY SAVBUF(10) s
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coe GLOBAL UPPER $ COMMENT FACILITATES USE OF UPPER CORE $
eee GLORAL PROGNUMS

ses GLOBAL SCMO, SKPEQL, ONAM , LINE, CON, BADOP, BADOP}, UNDEF,LSTWRD $
see GLOBAL BLK, PASS, VARB, VRBSHW, VABS, ABSL, LOCN, ERRSHW,
vee NGWRITE, WORD, UNDEF, EOQOT + EOO, BLINK, CON, NOPS, LOCNO $
eee GLOBAL NAM,BLOCKS
ese GLOBAL UNDTAG, UNTGMSGS
coe ARRAY BLK{5..7) = (**5200%*, *¢6200%r, %' 7217%*)s
cee PROCEDURE TAPE ( INST, INC, QTR) s
llewe BEGIN M{9)=INST $ M{10) = INCR{ INC , BLK{(QTR))
23eee M(1l)= **6000** DO *'6011** s
2T7eee END TAPE() 3
2Tese
30e0e COMMENT INITIALIZE INPUT TAPE s
20ees I15= 26777 3

Eneee
32eee PROCEDURE REACIDMY) &
Gleee BEGIN

Glees IF 15 EQL **6777'* s

43ace BEGIN TAPE(**700*'* ,1, S ) $& [I5=095377¢0 END §
L. READ()= MH(ISI) s

54.es END READI() s

54. LR J

54...

55ee¢ PROCEDURE READF(DMY) s
Sese BEGIN

T3ees READF() = €4.READ(O)+READ(O) $

T4ees END READF() $

Theaos

?"'...

T5ee« PROCEDURE IFN2(SSL)ISUIF PASS NEQ 2 $ GO L )$
112e¢0

l16ess PROCEDURE WRITE(INFD) $
12544 BEGIN

12%¢ e INCR{1,M(I3))s

12740 IF PASS - VRBSW NEQ 3 $ RETURN s

140c e IF 17 EQL "37??"§

143400 BEGIN TAPE(**704°',1,7)% I7='%3377%* iND §
153e0s LSTWRD=M(ITI)=INFOS

160ees END WRITE() $

l6lees PROCEDURE SCAN( $$ TAG , CONST , RESRVD , PSEUDO ) $
170« BEGIN

1700 e
1706 e« ARRAY VALUE ( 63) = «
17040 O, 114 Oy 14, 15, 16, 17, 240,
1700 e 300, 340, 2000, 4000, 6000, 1000, 1040,
17000 1100, 1140, 1200, 1240, 1440,
170cee 1500, 1540, 1640, 1600, 1740, 1300,
170¢.. 1340, 1400, 40, 100, 140, 200, 500, 440,
17040 450, 451, 452, 453, 400, 415, 700, 701,
170... 702,y 703,704, 705, 706, 707,
170eee 20, 46, T4y 123, 146,

. 170600 343, 155, 164, 214, 235,
170e 4. 226, 241, 244, 263, 3361
1?0... )$
17044 SGN=1% UNDEF=0s$
173.'0
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17000 TOP.. IF READ{O) LSS 32 $ SWITCH MH(IS5) ,

205000 (e0OL, SKP, SCMD, EODO, DOT, COMMA, PSEUM,PSEUl,
¢0taea RSRVD, CONSTNT, PROGN, INTXT,BL INK
23Tese )5

23T7ees COMMENT A TAG §

2460as CON= SCLR(1l,» ROTR (5, MH(I5))) +READ{(O) s
251ees Il = CON + **3000'* $§ 12=I1 + 256 $
26leee IFf 12 EQCL UNDTAGS GO UNTGMSGS

2tTeee WORD = WORD + SGN.M(Il)s

P - TN IFN2( $¢% GOT) $

277-.. M(IZ)= MAX H‘IZ, * 1’ $

31060 GOT.. GU TAG $

31lees DOT.. UNDEF = 1 ~ ABSL §

3lfeee WORD=WORD+SGN(M{I3)-UPPER) §
32600 GOR.. GO RESRVD %

3270 e» COMMA., . CON=Ts$

322400 GCP.. GO PSEUDD $

33040 PSEUM.. SGN = -SGN $ GO TOP

2400 e RSRVD.. WORD=WORD+ SGN.VALUE(READI(O)) $ GO GOR $
254000 CCNSTNT,. CON= SGN.READF(0) $ WOKD=WORD+ CON $
LY P GG CONST s

3nbans

565600 SKP.. REPEAT(READ(O))S$ READ(D)S GO TOPS
57Tees PROGN.. PROGNUM=READF(0)S$

40300a GO T0P ¢

408000 INTXT.. BLOCK = #LOCK + 1ls

411leee LINE = 1%

Glbgee GO IO 70Ps

4] 5eee PSEUle.. CCN = READ(O)S GO GOP s
4Zleee EOLe.s LINE= LINE + 1 $

42540+« END SCANI() ¢

425000

“57eas STRING DUPL(T)=('DUPL. TAG AT'),

42T a0 UNDF(8) = ('UNDEF. TAG AT?'),

43T eas ILLGL(S)=('TILLGL OP AT*)S$

43700 GLOBAL GOCDAS,DUPL,UNDF, ILLGL,STK
437aee PRUOCEDURE RETWR{STRI())S

44T7ees BEGIN LIST LUSTR(),BLOCK,LINE)S

“6Tess TAPE(Y'700%',0,61)8

473400 GLOBAL BSAVE $

4734400 M{t92]'r) = BSAVE §

476w e PUT(SSL) $

500¢s 00 OVERLAY O §

50240+ END RETHWR() §

502a ¢

50200

502¢ 0

50240

502¢e« PROCEDURE DEFEXPR(DMY) $
512e... BEGIN WORD= 0O

513440 NXT.a SCAN (8% TAG, NXT, RSRVD, BADOP) s
520e e DEFEXPR() = WORD $ RETURN

523004 TAG.s IFN2( $$ NXT) s

5250 a0 IF M(I2) NEQ 2 $ GO BADOP $ GO NXT $
533¢0ee RSRVD.., IF UNDEF ¢ GO BADOPS$S GO NXT $
540e..e END DEFEXPR() $

340e e

54leee SUBROUTINE GETAG $
545e¢+ BEGIN

5520 SCAN ( $% TAG, BADOP, BADOP,BADOP ) s 132



552ees G0 BADGP s

35%a a0 TAGes IFN2{ $¢ RET ) s
28554 IF M{I2) NEQ 1% RETWR{DUPL{))s .
565e e MIIZ2) = % - ABSL

573 e RETee I4=11%
575e =0 RETURN
57beee END GETAG $

576e0e

578cee

57Ceee ARRAY BLNKS(20) s

57teee

576ees

5THbeee COMMENT GET READY FOR PASS 2 §

5T7€ewe

537€eee PASS=2%

5T7Eees

501... COMMENT DFFINF FLAGS..

$01leee lee UNDEFINED

5601leae 2.0 DEFINED

60le0s 3.+ ADD VARB

£0lses $

50leee

©0lees GLOBAL ARRAY LOCN(O..1) =('9400*" }$ LOCNO = 256 $
604,00 COMMENT LOCN(OG) INDEXES CODE SPACE, LOCN{1) VARB SPACE.
£0bgae VABS DENOTES ENCOUNTERING OF *ORG' IN VARB SPACE $
004000

607eae SCM2..BSAVE=READF(0)S I1I=SAVBUF(1)s M(*°21%%)=]1s
613... BLOCK = 0Os

£13eee

$1300a

6l3...

tl14,.. SCMO.. VRBSH= 0 § I31 = LOCN(O) $ ABSL =1 $
£22a0e UPPER = 0%

523440 SCO.. NOPS = WORD = 0s

62Teee SCee SCAN ( s$$ SC , SC , SC, PSEUDO )
63%e 0 WRITE ( WORD) s GO SCO §

£52e 00 UNTGMSGes RETWRUIUNDF{))S

t45.0e PSEUDO.. SWITCH CON,

672e 00 (GLByUPR,DEF,0RG,DIT,VRB,COMMA) $

672¢ 00 GLBe o

57Tese SCAN(s$s GLB,BADOP,BADOP,BADOP)S GO SCOS
6T7eee

700444 UPRse UPPER=?'20001''$

7103ess BAS.. COMMENT EXPECT CARRIAGE RETURN ONLY §
710e0es SCAN($$BADOP,BADOP,BADOP, BADDOP)S GO SCOS
7lleee DEF..

T1leee ENTER GETAG $

71240 IFN2 ($SSKPSET) $

714a0s MUIZ2)= 2 3

11700 SKPSETe.

722000 M{i4)= ( DEFEXPR( 0)) s GO SCO s

723eee BADOPee RETWR(ILLGL())S
12¢eee ORGes N= DEFEXPR(O) $

732400 IF NOT ABSL ¢ ( ABSL=VABS=1 $ M(13)=N $ GO SCO) $
T46ease IF (NOT VRBSW) AND (M{I3) EQL LOCNO) s

756000 BEGIN COMMENT THIS IS AN INITIAL ORG, IT SUPERCEDES
T56ec0e ORG 400 ASSUMPTION AND MAY HAVE ANY VALUE $

T75€0 e LOCNO = N §

T763a 0 M({I3) = BTCLR({ *'377'*,N)

T6Tene END §
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757e w0
T1teee
1005 e.
1010¢ e
1072%¢ea
1032,..
103344
1026eae
1037e60
1044,,.
104404
1065440
1045440
1051ees
105€a4s
106540
107/0eae
1075¢ae
1077a0e
1101la...
1103eae
1110ee»
1130¢ee
1131es0e
1121e0e
113%e0e
1135¢0s
1145440
115060
1152e0+
1156¢0.
1164440
115544
11550 0.
1170...
1176eens
120060
120260
1204¢ e
1205¢ e+
120544
1205400
120564+
1207¢ee
1212e+e
1217ee>
1222¢..
1227 e e
12270
1227cee
1227e e
1232e 0=
123664
1245460
1253¢ e
125565+
1257cee
1262¢ s
1274040
1207e e

IF N LSS M(I3) $ GO BADOPS
LSTWRD = 0 $ N=N = M(I3) $ GO RPT1 $
DIT.. N = DEFEXPR(O) s
RPTl.. REPEAT N ¢ WRITE (LSTWRD) $ GO SCO $
VRBeo I31 = LOCN(1) s VRBSW =1 §
UPPER=0S$
ABSL = VABS ¢ GO BAS s
COMMA..
ENTER GETAG $ M(14)=(M{I3)-UPPER)S
GO SCOs
EOQCe COMMENT A PASS NOW COMPLETED $
VARB = LOCN{O)s
I3=LOCN{1)-1%
LOCN(O)=LOCNO $ LOCN{1)=VARB $
VABS=1 §
IFNZ ( s EOGL 1 3 COMMENT CK SYMBOL DEFS AFT
INCR{SCLR{B,LOCNO}»BLK{T})S
I7=0933770¢
Il = "*3400''$
EQO2.. IF I1 EQL '*3777°'*s$S GO EP3S$
SWITCH M(I11) , (ECO3 , EOD2 , EDO4 ) 8
GO ECOZ2S$
ECQ3..
UNDTAG = I1s
GO EP3s
EQD4,.. INCR{ VARB , M{11-256)) $ GO EOC2 $
EOCl.. IF PASS EQL 3% BEGIN
EP3..
PASS=PASS+lS
BLK(5) = *%5200%*'s 15 = 3777y
GO SCMm2s
ENDS
EP&G o COMMENT SUCCESSFUL COMPLETION $
IF 17 NEQ *"'3377°'* $ TAPE(*°704%%,1,7)$
I1 = PROGNUMS
12=L0OCNOS
ROC{Ly0919%%230°%)3%
DO '"%6400'*'s
COMMENT EXECUTE A ROUTINE IN QTR 1 WHICH MOVES
ASSEMBLED PROGRAM TO ITS DESIRED STACK LOCATIONS
BLINKs.s 161 = BLNKS(O) $
I4=16¢%¢ GO BL1S
BL2..
MUISI)I=M{I1)+14-16~-1%
BLl1.. SCAN(S$S$BL2,BADOP,BADOP,BADOP)S
COMMENT NOW PROCESS NUMERIC PART OF BLINK TEXT $
ARRAY FXP{Cee3)=(0)$
FXP(1)=M(1I3)s
BLOCN = READF(O)s
FXP(2)=LOCN(1)-READF(O)s
REPEAT BLOCN s :
BEGIN
RELOC= READ(O)S
WORD = READF(0Q) $
FXP(3)=BLNKS(BTCLR{**'7000**,WORD))S
WRITE(WORD+FXP(RELOC))S
END ¢
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13106
1315...
132344,
1333'..
1341leee
1346.‘.
136644
1’)47'..

VRBSW =1 ¢ 1I31 = LOCN(1)$

NXTBLWe. VRBADDR=READF(O)+FXP(2)$
UNTIL VRBADDR EQL M(I3) $ WRITE{(O)S
IF VRBADDR EQL FXP(2) $ GO SCMOs
WRITE(READF({O)) $ GO NXTBLW $

FINISHS
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LA N J
LK
LR N ]
* 0
e s
-eo»
e se
LA B J
* e
oe
L
oo
L 2R J
o e
LR N
L J
LI
o
L ]
LK J
* e
LR X 4
* e
L B J
L 2
LA N J

1less
2‘?...
27'..
2Tees
33000
2200
“42a 80
4baee
500 e
20s v
35e e
B55eses
5leee
65e00
65000
6Tees
Tlees
Thesos
100ese-
102+ 0»
103¢0e
107¢es
110esa
110ee
110e..
ll4eoe
1l4esos
117¢ces
117¢ee

STANFGRD BLINK COMPILER = - VzRSION OF 20 MAY 65

#=SPACE
COMMENT THIS IS THE LOSS MONITOR $

EXTERNAL PROCEDURE INCHAR( DMY )$
EXTERNAL PROCEDURE TYPE(HALF WORD CODE) $
EXTERNAL PROCENDURE TYPEN( NUMBER ) $

ARRAY DOTS(2)=('*35636,7304"'"),
PROG(4) = (**7334*,*PROGS),
NOSHDR(B) = (*97334%*,*NO SUCH PROGS'),
BADTXT(8) = {*'7334°** ,'NO SUCH TEXTs'),
PARAMS{S4] = (TPARAMS %I,
DEL{3) = {*1'3434%* ,*XX3$*},
BKUN (7) =( **7334**,°*'BODK UNDEFS$?') ,
XECU (3) = (**7334*',*'RUNS*),
IXHED(15)=(**7373¢ ¢, "NAME/LENGTH/BLOCK NO.*,**73%7,788%°¢)
NWRMSG(3)=(""'7354,3673'*,°'8s%'),
EMSG(4)= (*'7334¢* , T'ERRORS') s

GLOSAL SGN¢
GLOBAL QUOTE $
GLOBAL EMSG()
GLOBAL GETLINE , VAL $ GLUBAL DEL+NXTCHAR $

PRCCEDURE BTWNI(X,Y $$ TRU) $
BEGIN

IF (X LEQC M{I4)) AND ( M{I4) LEQ Y) $ GO TRU §
END BTWN() $

PROCEDURE WRITE(SLOC) $
ZGIN
I11 = LOC ¢

MIOVTY
NEEA T s

TYPE(MH{I1)) ¢ *
IF MH(ILI) NEQ *$* $ GO NEXT $
END WKITE() $

SUBROUTINE GETLINE $
BEGIN
GETTCOP.. 14 ='*3300'*
TYPc{**73% )%
GETNXT.. M(I41) = INCHAR(O) $
BTWN(O,*'73** $$ GETCONT ) s
WRITE(SDEL(1))S$
GO GETTOPS
GETCONT.o BTHN{(O,*'T72'"'$$ GETNXT ) $
RETURN §
END G=TLINE $

SUBROUTINe NXTCHAR $
BEGIN
IF M(Ie) EGQGL *973°%¢s
BEGIN
ENTER GETLINE $
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122...
124aes
12444
12044s
13lees
131ees
140¢ 0
140e es
1543e s
143,44
14760
1470 0o
1576 es
153¢0a
l1o7eee
17360 ¢
17700
203000
211s e
21lees
2l2eee
21544+
2154 e
215¢es
21T ese
21T eee
221ees
222¢ 0«
227 ees
233e0a
23700
240¢ 0a
26less
£424 0
5laes
26Taee
27060
271lees
2T72ees
276ene
202% e
505600
20Cese
3070 e
210aes
21leee
Z12e0
313ees
2l4ees
3l4e s
332e0s
34240
542aes
394440
547 e

[4 = *%3300"" ¢
chND $
I14=14+1 §
RETURN ENC NXTCHAR  $

PROCEDURc SCAN ( $% IDENT , NMBR , STR , SEMIC 4 QUEST

BEGIN

SGN =1%
GLCBAL TOPs

SCTCP..
BTWN('~, <t SSMINUS)S
BYTWN YA*' 4 *Z* $$ CHAR ) §
BTWN ( '0' » *7' $$ 0IG ) 8
BTwWN ( 5 4+ 5 $$ STR1 ) ¢
BTWN { 9330, 13300 g SEML )
BTWNL /% 4, /' $$ SLSH1 ) $
BTWN( *'37°%%,00370 g¢ QUESTL ) $

BTWN(®* 737 ,20730054SCSKP) S
BTWN{® ¥,% "3$4S5CSKP})s
WRITE(S$EMSG(1))s

GC TGPs

MINUS.e SGN = -1%
SCSKP..
ENTER NXTCHARS
GO SCTOPs
CHAR. .
E=l4 3
ENTER NXTCHAR $
VAL = 64M{IS)+M(]14) §
CHARl.. BTWN('A* ,'Z2' $3 CHARZ ) $
BTWN ('0¢,'9' $$ CHAR2 ) $

GO IDENT s
CHARZ2..

ENTER NXTCHAR §

GC CHARL ¢
DIGes VAL = 0 $%

DIG2.. BTWN (*0* , *7* $s DIGL ) s
GO NMBR %

DIGl.s VAL = BVAL + ABS (M(I4) - "0').S5GNS

ENTER NXTCHAR $
GO0 DIG2
STR1l.. ENTER NXTCHAR $
BIWN (¢ ¢ , ' * $% STR1 ) $
BTWN (**73°r, *1735¢¢ g% STR1 ) %

QUOTE = M(I4) 3

GO STR s
SEMl.. ENTER NXTCHAR 3

GO SEMIC $
SLSH1..

ENTZR NXTCHAR $ 50 SLASH $
QucsTl..

ENTzR NXTCHAR $ GO QUEST s
teND SCAN()

PROCEDURE ACD(ITEM,CONTROL) $

BEGIN
M{I2I)= CONTROL s
MUI2I) = ITEM $
END ADD() s
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3470ee

347. LR

350ees PROCEDURE SKPDOL( $$ FINAL )8
357eee BEGIN

35T eee Li..

257ese IF MH(I2) NEQ *s$*

261leee BLGIN [2=12+%%4000**'sS GO LI END $
570eee IF MH(I2I) EQL *$¢ $ GO FINAL s

37400 IF MH{I2) EQL **75%v*$ 2 = ]2 + **4000"'*'s
+0%ees ctND SKPOOL() $

40400

40%e e

4204¢ 00 -
4]1]0eees TOPa.e.

“412e0e WRITE ( $PROG(1))

4]2¢0a WRITE (% DOTS(1)) $

“41lbGene I4 = %3300 ¢ M{I4)=¢T73r §

4Zieee OVER=03%

42%00e SCAN { $% PNAM , PNUM , ERR1 4 ERR1 o TYPRS , ERR1 } 3
433a0e

433400 PNAM, .

432,40 COMMENT USER HAS TYPED IN A PROGRAM NAME , FIND STACK
£33, NUMBER (N) AND GIVE HIM A DESCRIPTIVE MESSAGE $
43540 12 = 0%2401%'*s$ N = 0%

4400 aa PNAM].. I1 = I5 %

44200 N = N + SGN$ COMMENT ALLOW NEGATIVE PROGRAM NAMESS
446000 PNAM2..

44600 IF MH(IZ2) EQL 's' $

450000 EITHER IF 11 EQL I4 $

456004 BEGIN

$H62e04 SKPDOL($$ PNAM3)

462000 PNAM3.. I6 = 12 § GO GETPS

455400 END $

65400 OTHERWISE 8 GO PNAMSG $

45Ta 0 IF MH(I2) EQL M(Il1)s

4T2e00 BEGIN

500e 0+ I1=11+1%¢ [2=12+*'4000*'* §

50340 GO PNAMZ2

50%a e ENDS

304aes PNAM&4,., SKPDOL($$ PNAM5) s

50600 SKPDOL($$ PNAMS) s GO PNAM]1 $

5104+

$11lees PNAM5.. WRITE(S NOSHPR(1)) $ GO T0P $

513e 0«

514eas PNUM, . COMMENT OVERLAY AN UN-DESCRIBED PROGRAM §
2l%ese N = VAL §

521leea GO GETPS §

521less

522e e ERRlee

52%¢ e WRITE(S$EMSGI(1))

524440 GC TOP %

5240 s

525¢e TYPRS .

£250 e COMMENT LIST ALL PROGRAMS $

525e 0 [2 = ''2401'"*'$

52T nes TYPRS2..

52Tses IF SNS 1 & GO TOP ¢ COMMENT AVOID EXTRA DUTPUT s
53340 TYPE(?'T73%') §

5330 WRITE ($ M(I2)) 3
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5%0eae

56404,

Théea.

S54be 44
5450 en
£454 a0
54T ese
54Tees
55¢een
556. - &
562. LN J
S€2ees
SHfeee
556. . e
‘470. * e
577ees
577ees
577eee
005. LR ]
¢0%c 00
605¢se
5060 e 0
50Ceee
61Ge e
615. e
€2lens
021. *e
cl%eea
62Tewe
£3600e
640‘..
6‘*1..‘
é"'l...
E4De e
6‘*3‘..
643.. *
c"’4. LR ]
Sthe04
b"b' LR ]
65%e e
:’55' LN ]
656‘ .o
662..'
65300
65T ese
66T eee
670000
5T6aee
703e 00
T13eee
T22aee
72500
73360
T3lese
74200
74400
T45ees
15400

SKPLOL($s TOP) $ SKPDOL(S$SS TOP)
GC TYPRSZ2 $

GETPS..
COMMENT GET PARAMETERS TO PROGRAM AND PUT THEM ON BUFFER $
TYPE('*'73°*)$
WRITE(SM(I€)) $
ARITE( $DOTS(1)) $
BAGK = ~-1%
12 = POINTER + '%4000'' $

NXTITM.,
14=13300"*$
SCAN( $$ TNAM,NM, ST, SM, TYPIX, SLSH) $

NM. .
ADD(VAL,"'3776'"') s
GC NXTITM $

STew
13=12=12+1%
STl..
ENTER NXTCHAR $
IF M{I4) EQL QUOTE $
BEGIN
ENTER NXTCHAR $
MH(I2I) = "*74% §
12 = BTSET( *%4000'*y 12 ) $
M(I3) = I3 - 12§
GO NXTITM $
END $
MH(IZI) = M(I4) $
GO ST1s

TNAM. . COMMENT FIND THIS NAME IN CURRENT BOOK INDEX
AND PUT THE BLOCK NUMBER AND LENGTH ON BUFFER $
IF BOOK LSS 0% {(BKUNERRee WRITE{SBKUN{LII® GO NXTITH
[7=2%7377** §
TNAM1..
I1 =15 -1
IF MH(I7I) EQL OS$
BEGIN
WRITE($BADTXT(1)) &8 COMMENT NOT IN THIS INDEX $
GO NXTITM s
END $
ITN=I7+ROTR{1,MH(I7)+2)%
REPEAT MH(I7) $
IF M(I1I) NEQ MH(I7I) & EXIT NOFND $
IF I1 NEQ I4-1% GO NOFNDS
L = MH(I7I) $
ADD(MH{I71)+BDOK,**3776'° )%
ADD( L , ''3776**) $
GC NXTITM $
NOFNDe.. I7=I7TN $ GO TNAM1

SLSH. ®
SCAN ( $$ ERR2 4o BKN , ERR2 4, ERR2 5, ERR2 y» ERRZ2 )} §
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15400 .
754".
T762eee
7706 e
T70eee
TTleee
T13¢0e
[REIXY)
7730
7734400
TT40es
77660
1002¢.e
1004,...
1006e¢..
1007...
i0ll...
1012...
1015e¢0e
1027.. L
1031lese
1035...
1037...
1043,..
1064<..
1046¢..
1046e00
104640
1087eee
1047¢a0
1047e0e
1047.e0
1047+
1052...
1052‘..
1055...
1060ece..
1063. *e
1066ese
1073600
1077eee
1077e0e
110leee
1106400
1110...
1110¢..
1110..e
1112...
l114...
1116¢ee
1120...
1126¢..
1126e0e
1133,..
1135.‘.
1137..»
1140.'.
1140¢e.
1142. L X
11474ee

BKN.. COMMENT BOOK DEFINITIDN $
BODK-64BTCLR("7770":VAL)$
RDC{(041,7,B00K)$

GO NXTITM 3

ERRZ'.
WRITE(SEMSG(1)) §
GO GETPS §

TYPIXeo COMMENT TYPE CURRENT INDEX $
IF BOOK LSS 0$ GO BKUNERR $
WRITE(SIXHED(1))S
[7=2073770*3
UNTIL MHUI7I) EQL Os
BEGIN
IF SNS 1% GO GETPS $
TYPE(**73'7)s
REPEAT MH{IT)S TYPE(MH(ITI))S
TYPE(® *)%
TYPEN(MH(I7I))S
TYPE(' ")
TYPEN(MH(ITI))S
ENDS
TYPE(''73**)$

GO GETPS s
SM..

COMMENT SEMI-COLON ENCOUNTERED,
CAf RECORD,

COMMENT
ADD(O,'*'3T776%)s
ADD(0O,"*3776%*)s
ADD(O4**3776%*)s
ADD(O,**'3776'*)s
M{I2I)=POINTER $
POINTER = BTCLR(''4000°'°*, 12) s
WRITEUSXECU(L))S WRITE(SDOTS(1))S

IF N NEQ O3
OVERLAY N §
TYPE(**73)s

COMMENT TYPE BUFFER $
I3 = POINTER
NEWRe o 12 = M(I3)
WRITE({SNWRMSG(1))s$
IF 12 EQL O $
BEGIN POINTER = I3$ GD TOP END $
NEWITEM,..
IF 12 EQL I3-1%
BEGIN
I3=M(13)%
GO NEWRS
ENDs
TYPE('1T73010)s
IF M(I21I) LSS O s GO ALPH $
REPEAT -BTSET('*7000'*,M(I2)) $

OVERLAY PROGRAM, THEN TYPE OUT BUFFER
ZERDS FLAG END OF PARAM LIST IN CASE VRBL LNGTH $

140,

-$



1157...
1163...
1165.4.
1166cse
1166e0e
1167e4e
1173+,
1177.0.
1206eee
1215¢00
1221eee
1222...
1222+
122300

B

E

EGIN

ND$

COMMENT TYPE NUMBERS
TYPEN(MUI2I))S TYPE(?

GO NEWITEM $

ALPH

I1

= [2

4+ 0 '4000'.

I2= 12 - M(12) ¢
REPEAT -2.M(I1) s
IF MHUILI) EQL

B

£

EGIN

ND s

TYPEL

60 NEWITEM §

FINISHS

MH({I1)) s

')s

$

l'74!l

$

$ EXIT NEWITEM s

141,



/#BL INK
/#EXT |
/2EXT ¥
/=#EXT T
/+CODE
70000/
/00107
70020/
/00307
70040/
/0050/
/00607

SOANTIN
[AAE R Y

70100/

/0110/
/01207
/01307
/0140/
70150/
/0160/
/0170/
70200/
70210/
70220/
70230/
70240/
70250/
70260/
70270/
/702007
/0310/
70320/
70330/

IN2AL N
IUJ'I'UII

70350/
70260/
70370/
/0400/
/0410/
70420/
/70430/
70440/
/0450/
70460/
/0470/
/0500/

NCHAR
YPE
YPcN

1224 7674

16033
16630
01000
01037
00000

27702
00004
00041
16111
00000
01104
16244
00073
16111
14250
14511

nnnnn
ASAVAVA VAV

16410
12052
01322
01020
16034
01044
16522
00041
00450
16351
00017
12401

01000
G110«
10007
14026
16056
01120
lolilo
25001

27742
01000
16062
16332
01060
00072
00005
00017
00075
16410
16111
00072
16227
01000
00451
16111
16271
00000
01037
06000
00000
01000
00470
12052
64000
27771
00011
16525
00005
16467
16462
0l101
02002

00000
00017
00017
06000
00051
0717173
01000
Cnf\l\ﬂ

AVAVAVAS )

1ANAKS

A AT 2

00000
00064
01000
00000
16217
16271
16210
16215
01020
01005
16240
00011
10226
00017
16001
01004
16111
14305
16350
12241
00000
16370
00470
02002
16034
01060
16522
01000
01000
00046
00450
04002

~ o~

LR -y A

07403
00470
00450
01000
01501
16044

14107

140N 1
T avwwva

00000
01120
01020
06074
00015
00020
00033
00037
00000
14142
01104
00020
16001
01060
10142
00000
00000
16136
14307
00000
07601
04000
01302
16355
00054
16132
02401
12437
00017
16545
01020
16351

00000
16020
00451
00000
14047
16040
G0064

nooonon 0

LY AV AV AV AY

00072
07704
00001
07606
00015
00027
00033
00037
00000
16111
01060
00031
00020
00000
12255
16271
00000
01037
01037
06074
10340
00000
02002
12115
01037
03300
16433
00011
14437
02001
16467
00001
16511

00450
16204
02001
16351

142,



70510/
- 710320/
/C530/
/0540/
/0550/
70560/
/G6570/
/0600/
/0610/
/06207
/05307
70640/
7G&507
/06607
70670/
/0700/
/07T10/
/07207
70730/
/0740/
/07507
/0760/
/0770/
/1000/
/71010/
71020/
71030/
/1040/
/1050/
/10607
/10707
/11007
/1110/

ST Y 2NJ
7 ALV

/1130/
/1140/
/11507
/1160/
/11707
/1200/
71210/
71220/

16440
27745
16410
16351
0000é
01060
16132
10226
02002
01104
00002
16566

A Y - A
100

02005
01507
06123
06046
00450
16333
03776
16771
00246
16566
00451
17044
17027
00000
15042
00000
16333
01560
105437
00043

00450

02003
36002
01620
15162
04000
00241
07703
00000

16034
15545
36002
16410
14555
00000
16644
145603
04002
00450
61620
01004

YLN2 L
AVVITY

04001
12620
16713
16742
15742
00000
16566
16771
14561
16034
16651
00461
00000
01327
36003
03776
00000
04000
00470
00155

171 2%
-

-

u0017
00073
07000
3600z
02002
00017
00450
061406

27700
16034
00073
16351
16034
01020
16577
16333
00043
16641
04000
01362

277232 1

01327
00301
00000
06146
01327
03776
00047
16771
01120
277102
16034
16545
01327
15034
00000
16233
03776
04155
17105
01003

A W s NS

01000
16410
00002
16527
16034
02155
17067
03776
16111
01020
02002
CiG00
00087
16470
01060
00017
07776
00000
10724
16656
01000
12561
01000
00067
00073
36002
00000
36002
03776
00155
27730
10437
16034
04155
17140
17147
06123
00000
00017
17222
17126

00451
17166
06146
02002
00000
01301

14437
02401
16034
00073
01020
00064
16745
01020
10304
01362
02003
00450
01020
27751
01207
00470
00017
12561
16333
16771
01560
00710
00470
01327
15021
06146
00000
16545
00000
01000
27775
36002
01000
01020
04003
17167
00000
17126
04002
01321
15220

00066
00461
00000
01000
07776
03300
01000
00001
00017
01000
01043
00471
07776
16566
14702
16712
02001
14731
00000
16754
07770
00000
17002
00470
06123
36002
01327
16333
03776
00002
01000
00073
00002
07776
17112
01002
01022
01020
01101
01120
36002

143.
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STANFORD BLINK COMPILER - - VERSION OF 20 MAY 65
COMMENT THIS IS THE QUESTION AND ANSWER PROGRAM $

=—~SPACE
cee EXTERNAL PROCEDURE INCHAR( DMY )%
see EXTERNAL PROCEDURE TYPE(HALF WORD CODE) s
ses EXTERNAL PROCEDURE TYPEN( NUMBER ) $
eoe ARRAY CDOTS{21=(1"93636,7304"'"),
see PROGIGL)Y = (29733402 ,9DROGS?),
aes= NOSHDR{8) = ('*7334*','NO SUCH PROGS'),
ess BADTXT(8) = (*'7334"* ,*NO SUCH TEXTS'),
ees PARAMS(4) = ('PARAMSS'),
coa DEL{3) = (''3434%% ,1xx$9),
ess BKUN (7) =( **7334**,*B00K UNDEFs$') ,
eee XECU (3) = (%97334*¢,'RUNS?),
coa IXHED{15)=(**7373° ", '"NAME/LENGTH/BLOCK NO.%,'73¢ 0gg9) ,
cee NWRMSG(3)=(?*T7334,367317,°8¢"),
see EMSG(4)= (%*7334% , SERRORS?') $
ese GLOBAL QUOTE s
ess GLOBAL SGNS$
ese GLOBAL EMSGI() s
eees GLOBAL GETLINE , VAL $ GLOBAL DEL,NXTCHAR $

eee PROCEDURE BTWNIX,Y $$ TRU) §
1le.. BEGIN

23504 IF (X LEQ MH(I4)) AND (MH{I4) LEQ YI$ GO TRUS
26e0e+ END BTHN{) s

264 ¢

32... PROCEDURE WRITE(SLOC) $

4leee BEGIN

4leoes I11 = LOC $

43600 NEXTeo

47 ese TYPE{MH(I1)) s

4Tees IF MH(UIL1I) NEQ °*$* $ GO NEXT $
540 END WRITE() $

S5%eee

60ees SUBROUTINE GETLINE $
64«00 BEGIN

64eee GETTOP.. 14 = ''3340°'°$

66eece TYPE('*'73°%%)s

T0ees GETNXT.. MH{I4I) = INCHAR(O)S$

720 BTWN(D,**73%* $3 GETCONT ) s

TTeee WRITE(SDEL(1))s$

10l.e.e GO GETTOPS

102... GETCONT.. BTWN{O,**72**$$ GETNXT ) §
106eee RETURN $

107e«+ END GETLINE s

107eee

107+« SUBROUTINE NXTCHAR $
113... BEGIN

113cee IF MH(I4) EQL **73°'s 147,



1164,
‘11000'
121lecew
123".
123440
127...
130.‘.
13060
13704«
13740
143000
147006
14Tees
157, ..
163ces
167...
17340
17T e
20T7eee
21lese
212e e
215...
216e00
21Teae
21Tese
221lees
222...
232e0e
236600
24244
2430 4an
243000
2444 00
2454 e
24Tese
253e a0
25400,
27]leee
272¢ e
273.“
50004
30400
310eee
21llese
312¢ 00
3130ee
315e0«
3160
31600
334...
34@...

BEGIN
ENTER GETLINE $
14 =193340°*$
END $
14 = I4 + "14000°'*s

RETURN END NXTCHAR $

SGN = 1%

GLCBAL TOPS$
SCTOP..

BTWN(*~*,'—Y$SMINUS) S
BTWRN { *A' 4, 'Zt* $$ CHAR )
BTWN { 0" 4, *T* $$ DIG ) $
BTWN | 5+ 5 $$ STR1 } ¢
BTHN ( 10330, 003300 g5 SEM1 ) 8
BTWN( /Y , %/ $% SLSHL ) §
BTWN( ®v37¢%s,v937¢r §% QUESTIL ) §
BTWN(* 738 ,00730144SCSKP)S
BTWN(® *,v 1$¢SCSKP) S
WRITE(SEMSG(1))s
GO TOPS
MINUS.. SGN = -1%

SCSKP. .
ENTER NXTCHARS
GO SCTOPsS
CHAR. .
I5=14 ¢
ENTER NXTCHAR $
VAL = 64MH(IS) + MH(I4)S
CHARl.. BTWN('A* ,"7Z* §§ CHAR2 ) s
BTWN (%0','9' $$ CHAR2 ) $
GO IDENT s
CHAR2..
ENTER NXTCHAR $
GO CHAR]1 $
DIGes VAL = 0 §$
DIG2e. BTWN (°0°' , *7°* $$ DIG1 ) $
GO NMBR s
DIGl.. VAL = BVAL + ABS (MH(I%4) - *0°).SGNS
ENTER NXTCHAR $
GO DIG2 $
STR1.. ENTER NXTCHAR §
BTWN (* * , ¢ ¢ g5 STR1 ) §
BTHN (0¢73¢s, 917300 g8 STR1 )
QUOTE = MH(14)$
GO STR
SEMl.. ENTER NXTCHAR $
GO SEMIC s
SLSHl..
ENTER NXTCHAR $ GO SLASH
QUEST1..
ENTER NXTCHAR $ GO QUEST s

END SCAN{) s

PROCEDURE ADD(ITEM,CONTROL) $
BEGIN

M({I2I)= CONTROL $

PROCEDURE SCAN ( $$ IDENT , NMBR , STR , SEMIC , QUEST ,
BEGIN

148,

SLASH )



340600 M(I21) =
321eas END ADD() s
351lece

351ess

332ee« PROCEDURE SKPDOL{ $$ FINAL )s
36lese BEGIN

ITEM §

361leee Llee

36leve IF MH(I2) NEQ *S$*' $

363aas BEGIN 12=12+47'4000°%*S GO L1 END $
3720w IF MH{I2I) EQL *S$' $ GD FINAL $
376ees IF MH(I2) EQL * *$ I2=12+''4000"'"'$
40500 END SKPDOL() s

4054 e

405¢ 0

405¢ 0«

4lleee TYPE(**T73v%)s

41320

41300 COMMENT TYPE TOP RECORDS

413¢ee I3 = POINTER $

41540 NEWR. o 12 = M(13) s

4170 WRITE(SNWRMSG(1))s

421c00 IF 12 EQL O

42340 BEGIN POINTER = [I3$ GD TOP END $
4314 NEWITEM..

4“3leee IF 12 EQL 13-1%

43600 BEGIN

44040 I3=M(13)5%

442000 GO T0OPls

4530w ENDS

443444 TYPE(**73010) s

445,44 IF M{I21) LSS O GO ALPH $
45200 REPEAT —-BTSET(**'7000°*'',M(1I2)) $
462ee0 BEGIN COMMENT TYPE NUMBERS $
450 TYPENIM(I2I))S TYPE(® ')s

4700 e ENDS$

47less GO NEWITEM $

“Tlewe

47260 ALPH. . I1 = 12 + **4000°'* §

4T76eese I2= 12 - M(12) §

5020 e REPEAT -2.M{I1l) s

51leee BEGIN IF MHUILI) EQL **74°'" ¢ EXIT NEWITEM $
5200 0. TYPEL MH{Il))

524e e END $

525¢ 0 GO NEWITEM $

Fl5aes

525¢ e

525600

526e e+ TOPl.. POINTER = I3%

531... TOP..
53leee GETPS..

531lsee COMMENT GET PARAMETERS TO PROGRAM AND PUT THEM ON BUFFER $
533¢0e TYPE(''73v )3

5334 WRITE( $DOTS(1)) $

53560 BOCK = -1$

54leee I2 = POINTER + '*4000'* $

54less

545000 NXTITM..

54Taee I4 = "93340''s MH(I4) =''730¢g

55206+ SCAN({ $$ TNAM,NM, ST, SM, TYPIX, SLSH) $

5610"

149,



S56lese
ibl-co
5€Tewe
EHhTeen
56Tese
Z70¢ee
570e e
576’..-
576. LA ]
$77e0e
OOZ".
60240
605+ 0
5100w
5154 es
Z21leas
O2lewe
t224ss
62“. - e
625 aas
625e 0.
62T7aws
635‘..
62Tane
63T eee
6"*3. LR ]
04400
5506000
€500 00
651...
£51leee
66bg o
677. - ®

706. * e
711...

*aw s S

T1Teoe
T725e e
72600
730600
T3lees
7400 e
740cee
75400 a0
T46eee
T530ee
753¢ee
75340
7540 e
T5%e e
T56aas
75600«
756¢ e
7560w
75T e 0o
T6lees
76506
T6Tase

NM..
ADD(VAL,**37756%') ¢
GO NXTITM ¢

ST..
[3=12=12+1%
STl..
ENTER NXTCHAR $
IF MH({I4) EQL QUOTES
BEGIN
ENTER NXTCHAR $
MHUIZ2I) = ''74°" §
I2 = BYSET( **4000''y 12 ) §
M(I3) = I3 - 12 §
GO NXTITM s
END s
MH{TZ2I) = MH(I4)S
GO ST1s

TNAM, . COMMENT FIND THIS NAME IN CURRENT BOOK INDEX

AND PUT THE BLOCK NUMBER AND LENGTH ON BUFFER
IF BOOK LSS 0% (BKUNERRes WRITE(SBKUN(1))$ GO NXTITM

I7=2*7377*'*
TNAMl..
Il = I5 - ''4000°*'*'s
IF MH(I7TI) ECQL OS
BEGIN
WRITE(SBADTXT(1)) $ COMMENT NOT IN
GO NXTITM s
END 3
ITN=IT+ROTR{1,MH(I7)+2)8s
REPEAT MH(IT) s
IF MHOILTI) NEQ MH(ITI) 8 EXIT NO
IF I1 NEQC I4 = %*4000'* $ GO NOFNDS
L = MH(ITI) s
ADC(MH(IT7I)+BO0K,**3776*" )%
ADD(C L , "%3776°**) s
GO NXTITM $
NOFNDe. I7=1I7N $ GO TNAML s

SLSHe ™
SCAN ( $$ ERR2 , BKN 4, ERR2 4 ERR2 ,
BKN.. COMMENT BOOK DEFINITIDN $
BOOK=64BTCLR(®**TTT0**, VAL )S
RDC(0,1,7,800K) %
GO NXTITM ¢

ERRlee

ERRZ24»
WRITE(SEMSG(1)) ¢
GO GETPS $

TYPIXee COMMENT TYP: CURRENT INDEX s
IF BOOK LSS 0% GO BKUNERR $
WRITE(SIXHED(1))3$

[T='%7377%*s

$

THIS INDEX $

FNDS$

ERR2

?

ERR2 ) 3

150.
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7?10 . e

172¢ 00

77“. LN ]

776. - 8
1000+ 0.
1012¢ss
101l4ese
1020¢ e
102244
102&’...
102760
1031esee
1021...
1021...
1032+ 00
1032...
103%,en
1035¢ 0
1060+
1064340
1046. LN J
1051. . s
105644
1062+ ..
10624 0e

UNTIL MH{I7I) EQL O$

BEGIN

IF SNS 1% GO GETPS §
TYPE(*17310) 8

REPEAT MHUIT)S TYPE(MH(ITI))S
TYPE(' *)s

TYPEN(MH({ITI))S

TYPE(* ')

TYPEN(MH(ITI))S

ENCS

TYPE('*7300)¢

GO GETPS s

SM..

FINISHS

ADD(O,**3776%')s

ADC(04,°*3776"')s

ADD(O,**3776'*) s

ADD(O,''3776"* )

MI2T)=POINTER $

POINTER = BTCLR(''4000°'', 12) $
WRITE(SXECU(1))$ WRITE(SDOTS(1))$

151.



STANFORD BLINK COMPILER - - VERSION OF 20 MAY 65

#-SPACE
eee COMMENT THIS PROGRAM DEFINES AND ERASES TEXTS.
cwo ITS INPUT IS A SINGLE ALPHABTIC RECORD, THE OPERATIONS
ese EXPECTED ARE..
oese BOOK N oo THE N.TH BOOK IS CDNSIDERED’
see DEFINE NAME(N) eese THE TEXT *NAME* IS DEFINED
cas WITH LENGTH N,
coe ERASE NAME .,
eoe STORAGE ALLOCATION IS AS FOLLOWS..
ees CUARTER 4., STRINGS AND ARRAYS
cas QUARTER 5.. TEMP INDEX STORAGE
cee CQUARTER 7.. CURRENT INDEX $
P GLOBAL BADIX , FULL, BDOPR,AVAIL,COUNT,CHAR s
see GLOBAL BADOPS
soe STRING
oo FULL(12)=(*BO0OK CAPACITY EXCEEDED'),
ees BDOPR({10)=(*ILLEGAL DPERATION")S
ces ARRAY AVAIL(Oee66),yCHAR(10) $

LR N ]
LR B J

eee PROCEDURE GETEL($SALPHA,NUMBER)S

Teee BEGIN
Teoew
33eee FUNCTION BTWN{X,A,Y)= (X LEQ A) AND (A LEQ Y) $
3340
46eee EITHER IF MH{I6) EQL *'*74''$ RETURNS
5leas OR IF BTWN(*A* ,MH(I6),'2")8
60c 00 BEGIN
Oheoa I1I=CHAR(1)S$ I2=11%
DOeams MH{ILI I =MHlIG) S
T0eee UNTIL NOT(BTWN(®*A',MH(I&61),%Z%) OR BTWN('O*',MH{I6),°9'))$
106e0e MHUI1I)=MH(1I6)$
113..¢ MH(I2)=2(11-12)$
12leee MH{I1I)=0%
123¢ e GO ALPHA 3
124¢ e ENDS
12444 OR IF BTWN{'O' MH{I6),'T7T*)S$
13340 BEGIN
1404+ CHAR(1)=ABS(MH{IS6)-20")s
144640 UNTIL NOT BTWN{'0° MH{I6I),*7%)s$
152¢ e CHAR(1)=CHAR(1)8+ABS{MH(I6)~-'0")$
171lees GO NUMBERS
172e ENDS
172600 OTHERWISES INCR(''4000°*,16)$
1776 e GO GCHs
200.0« END GETEL{()S
200eae
206e0e SUBROUTINE WRITES
212400 BEGIN
2l4aes IF BOOK GEQ 0% WRC({0,1,7,800K) $
22600 RETURN END WRITE $
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227ees
22Teae
23Teee
23T7eee
237ees
255ene
25Teee
2bleee
26lees
26leae
271leae
271lees
273¢aws
275¢ 00
303ces
303¢ e

TNR
AV X B3

31l...
311eee
3120
3140 ee
316+
321lese
3250
332ases
341leee
353¢es
355400
357eee
357eee
366eee
36Teee
36Tees
36Teee
27lees
3T6eee
376ces

376, ..
377e e
403440
406aes
406ecee
412eee
416e0e
416e..
4170
423¢00
434...
435¢ 00
"’42. o0
445440
44T7eee
45)leew
454040
456444
457eee
460eee
4650000
465000

PROCEDURE ERITE(STR())s$

BEGIN
STRING S{11)=(*AT OPERATION NUMBER®') §
LIST LISTR(),S(),COUNT) $
PUT(SSL)S

OVERLAY 0Os

END ERITE() $

PROCEDURE SEARCH(S$SS$SFOUNC)s
BEGIN
[7=093377'*s
[5=192377''s
RcPEAT 256 $ MUISI)=M{ITI)S
[7T=2273771% s

GETEL{$ESRCHI . RADNP)IS GO BADOP $

UNTIL MHUI7TI) EQL OS
BEGIN
I1I=CHAR(1)$
MATCH=0$
I5=17-(*"1000°''+1°4000°'")s
12=17+ROTR(1, MH(IT7)+2)$
REPEAT MHUIT7)SIF MATCH EQL Os
MATCH=MH(I1I)-MH(IT7I)S
I7=12% -
IF MATCH LSS Os
BEGIN COMMENT NOT PRESENTS
I7=154°11000''¢$
RETURNS
ENCS

IF MATCH EQL Os
IF MH({I1I) £QL 0% GO FOUNDS
COMMENT KEEP LOOKING $
ENDS

COMMENT NOT PRESENTS
IS=INCR{-**4000*",1I7)-*21000""*s
END SEARCH() $

SUBROUTINE FINIX $
BEGIN
UNTIL MHUI7I) EQL O $
BEGIN MHUISI)=MH(IT7) §
REPEAT MH(I7)+2 $ MH{ISI)=MH(I7I) $
ENDS
UNTIL I5 EQL **6777*'* $ MH(1I51)=0 $

COMMENT NOW MOVE NEW INDEX TO QUARTER 7%
[7=993377%¢s 15=002377"'s
REPEAT 256% M(IT7I)=M{I5]I)S
RETURN END FINIX s

BOOK = -1 s COUNT=03$
16=M(POINTER)+28$ IF M{I6-1) GTR O$ GO BADOPS
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50400
51260
520e s
523cee
524ace
525000
530e e
53600
E26aae
537aee
5645¢ 0
560n e
566eeas
570awe
£7lees
573aae
57Teee
6502e 00
606¢es
6200 e
62leee
€622e¢e
62200
630eee
633400
63T70ee
63700
E43000
653eas
657 eee
6570 e
65200
66400
65T vee
674000
710eee
715e 0
T22¢ e
127e0e
T734..e
T46eee
T470ae
750e e
7500 e
7536
753000
T57aae
T€2a0e
T6b4e0e
T66ene
1003,..
1004aee
1004...
1004aas
1005s e

POINTER = M(POINTER ) $
OPRee COUNT=COUNT+1s
GETEL($SALPH,BADOP)S

NOMO, .

ALPH. .

ITE

FINISHS

ENTER WRITES
RETURN $
IF MH(IZ21) EQL *B* §
BEGIN
GETEL($$BADUP,NWBK)S$ GO BADOP $
NWBK, .
ENTER WRITE $
BOOK=BTCLR(**7770°**,CHAR{1))64 §
RDC(O,1,7, BOODK) s
I14I=AVAIL(O)S BASE=14$
REPEAT 64% M(141)=0%
[7=2973772%
UNTIL MH(ITI) EQL O
BEGIN
IT=17+ROTR{1.,MH(1I7))Ss
SIZE=MH(ITI)S
14=BASE+MH(I71)-1¢$
REPEAT SIZE $ M(I41)=1$
ENDS
GO OPR $
ENDS
IF BOOK LSS 0$ GO BADOP s
IF MH(I2) EQL *D* §
BEGIN
SEARCH{$$BADOP) S
I1I=CHAR(1)$ MHUISI)=MH(I1l)s$
REPEAT MH(I1)$ MH{ISI)=MH(IlI)s
GETEL($$BADOP,LGTH)S GO BADOP $
LGTH..
MHUIS51)=CHAR(1)S$
14=BASES
ZLERS=08$
Res
IF 14 EQL BASE + 63 $ ERITE(FULLI))S
EITHER IF M(I4I) EQL 1 $ ZERS=0 §$
OTHERWISES ZERS=ZERS+1$
IF ZERS NEQ MH(IS)S GO ITER %
14=14-ZERS S
MH(I51)=14-BASE+1S$
REPEAT Z2ERS $ M(I41)=1s$
ENTER FINIX $
GO OPR §
END$
IF MH(I2) EQL °*E*'s
BEGIN $
SEARCH({ SSERFND) $
BADOP.. ERITE(BDOPRI())S
ERFND..
I14=BASE+MH(17)-1%
REPEAT MH{IT7T-?'4000%*"})$ M(I41)=0 §
ENTER FINIX $
GO OPR §
ENDS
GO BADOP §
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STANFORD BLINK COMPILER ~ - VEKSION OF 20 MAY 65

L J

ese COMMENT THIS PROGRAM LOADS A BLINK TEXT $
eee EXTERNAL PROCEDURE INREC (NSMINL y MAXYSERRCAS)S
PP EXTERNAL SUBROUTINE CONVRTS$
eee ARRAY BUFF{0..10)%
sean GLOBAL B,BMAX,ERR,SSAV,NL §
eee GLOBAL SENDN , PARS §
eee GLOBAL BSAVES
#~SPACE
ese STRING
vee OK(6)=(*BLINK LOADED'),
eee SNS1{2)=(*SNS1*),
eee LREC(5)=(*REC OFLOW'),
one FULL(S)=(*'TXT OFLONW")S$
aee GLOBAL OK,SNS1,LREC,FULLS

ees PROCEDURE QUITU STR())S
10s.. BEGIN o

17ees LIST L(STR())S
20aes STRING S1 (7)=(*TAPE ERRORS')S$
20eee LIST L1(S1())s

26ees RDC(0,0,6,'%170%)s

30eee M{**21**)=BSAVES

32,4, IF ERRS PUT($SL1)S

4lews PUT(SSL) S

43... OVERLAY 0O¢

45..0 END QUITI()S$'

450..

46eee PROCEDURE SENDI(N)S
55eee BEGIN

Seee N=ABS(N)s
6lsee [1=SSAvVsS
63cee IF I1 EQL ''6377°'s
6bese BEGIN
T4ees WRC(0s194,INCR(1,B))$
101le0e I1=0% 1I1=-11%
107¢.. IF B EQL BMAXS$ QUIT( FULL())s
12060 ENDS
120... MH{I1I)=N$ SSAV=I1s$
1264+ END SENDI() S
126¢e.

127404+ SUBRGUTINE SENDNS$
133.¢. BEGIN

13240 REPEAT 2%

136¢0s BEGIN

151eee SEND(B(MH(IT))I4+MH(ITI)I-(8°0'+0'))$
151leae [7=17+'4000"''s

15540 ENDS$
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15600
15Tees
157eee
16Geee
l66e v
15Tees
172e¢40
1‘77.00
200e s
200'..
2006 e+
204..'
206'..
215¢e 0
217e e
222a s

224eee
233...

- - S

24300
243...
258400
2560 e
26leee
273e e
2T5a s
301less
3llece
31342
335. L ]
5400 00
ET PP
354440
36?...
37T1leee
375a e
375e0e
413440
415...
4200 as
4400 e

RETURN END SENDNS$

PROCEDURE TSTEOL(ssL)$

BEGIN
ENTER SENDNS
IF MH{ITI) EQL * *$ GO NLS
IF MH{IT7T) EQL **73°''s GO NLS
GC LS

END TSTECGL()S

WRC(0,046,'°170'*)s

BSAVE=M("*21**)$ 111=BUFF(0)$ M({**21°*)=]1$
SSAV = %'6000''S$
GET ($SPARS)S
IF BLK LEQ Os

QUITIFULLI)) S
B=BIK-1% BMAX=R+LENGTHS

NR-.
ERR1 = Os
INREC(1$M(**2401°''), ISSERRCAS)S
CONVe.. ENTER CONVRTS :
16=*'6400""'%
CKD=0s

NL..
IF SNS 18 QUIT( SNS1())s
I7T=16%
NC..
IF MH{I6I) EQL **74'%'$ GO NRS
IF MH(I6) NEQ **73''$ GO NCs
IF MR(I7TI) NEQ * *'s GO NLS
IF MH(ITI) NEQ */'$ GO NLS
IF NCT BLFNDS$
BEGIN BLFND=(MH({I7+1) EQL *B')$ GO NLS END $

COMMENT TAPE ERRORS ONLY NOW SIGNIFICANTS
IF I5 EQL *'3777%'s QUIT( LRECI())S
IF NOT CKDs

BEGIN

CKD = 1% IF ERR1 $ ERR= 18

ENDS

IF MH(ITI) EQL *=«'s GD PSEUDOSS

IF VRBFNDS$

BEGIN
NXTVee TSTEOL(SSNXTV)S

ENDs

COMMENT CODE CASE, SKIP ADDRESSS

[7=17+3%

NEXTCeo SEND(MH(I7)-"07%")$
17=17+*°4000"'"'s
TSTEOL{SSNEXTC) S

PSEUDOS. .

EITHER IF MHUITI) EQL 'E's$

BEGIN COMMENT 'EXT®' HAS APPEAREDS
I7=17+*'4001"''$
UNTIL MHOI7I) EQL * *$ SEND(MH(IT7))S
SEND(* *)s

ENDs
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450s 0. OR IF MH{I7) EQL *C'S$

44400 BEGIN COMMENT *CQODE'S
450¢ 0. SEND(**73*¢)s COMMENT TERMINATE
450c e I7=174%%4002*"s
454,4. ENTER SENDNS

455440 I7=17+294000"*$
45leee ENTER SENDNS

46200 ENDS

462e 00 OR IF MH(IT7) EQL 'v's$
“86s0es BEGIN COMMENT 'VARB'S
4730 ENDs

47300 OR IF MH{I7) EQL °*F's$
4T7eee BEGIN COMMENT *FINISH'S
503000 SEND(O) s

5032e0e SEND(O) S

50500 WRC(0y1,4,INCR(1,B))S$
515¢ee RDC{0,1,4,BLK)S

523e ¢ MH(**2000" " )=B-BLK+1$
53Zeee MH(*'6000°'" )= §
536000 WRC(0,1,4,BLK)S

5444 e QUIT( OK())s

54Teeas ENDS

54T7ees OTHERWISES ERR=1$

553¢0e GO NLS

55400 ERRCAS.. ERR1 = 1% GO CONVs
560ces LIST PARS (BLK,LENGTH)S

573ee« FINISHS

SYMBOLIC PARTS
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